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Description 

BACKGROUND OF THE INVENTION 

5 FIELD OF THE INVENTION 

The present invention relates to stretched products comprising a propylene-based resin composition excellent in 
cold-stretchability and which have a low degree of dimensional nonuniformity and a high low-temperature shrinkability, 
and a process for producing the stretched products. 

10 

RELATED ART 

Currently, in the case of shrinkable plastics, a stretched product which shrinks at a low temperature is desirable 
from the viewpoint of energy savings and improvement of safety in work environments. In the present invention, the 

IS term "stretched products" is used to denote products including not only flat films and sheets obtained by stretching but 
also various products of a non-flat shape in a stretched state obtained by molding or the like. In particular, heat-shrink- 
able films and sheets are advantageous in that they prevent their contents from being changed in quality by heat, and 
hence there has been a growing demand for such materials which shrink at low temperatures. In shrink packaging, as 
the shrinkage percentage is increased, the temperature at which sufficient shrinkage can be attained is lowered, and 

20 a wrinkle-free beautiful package can be obtained more easily. 

In the field of packaging films and sheets, because of the demand for higher-speed automatic packaging, packaging 
films and sheets each having a uniform thickness and a good flatness are required/Also, in the case of printing ma- 
chines, bag making machines and molding machines, there is a growing demand for improved efficiency. Particularly 
in the field of films, rapid and secure sealing by means of a high-speed packaging machine is required, and therefore 

2S nonuniformity in thickness of a film or sheet itself becomes a cause of the nonuniformity of sealing capability When a 
film or sheet having an insufficient flatness is sent out at a high speed during printing or bag making, bending and 
sagging occur, so that high-speed printing or bag making cannot be achieved. 

Propylene-based resins have a relatively high melting point, a high heat resistance and a high oil resistance and 
hence are desirable as materials for resin compositions for packaging of oil-containing substances, which compositions 

30 are to be heated. 

On the other hand, since ethytene-based resins such as ethylene-vinyl acetate copolymers have a low melting 
point, they permit towering of the stretching temperature and can give a stretched product having a highlow-temperature 
shrinkability. These resins, however, are poor in heat resistance and oil resistance. That is, packaging materials ob- 
tained from them cannot withstand heat sterilization at 90°C or higher and cannot withstand cooking of an oil-containing 
35 substance packaged using the packaging materials. 

A technique of stretching a propylene-based resin at a high temperature near its melting point to cause orientation 
is well known. As packaging films having a propylene-based resin layer, there are known monolayer films comprising 
a mixed composition of propylene-based resins and various composite laminated films. Also well known are films of 
compositions obtained by mixing a propylene-based resin with a tackifier However, although the compositions used 
40 therein have a high heat resistance because of their melting point being higher than that of ethylene-based resins, 
they are poor in cold-stretchability and hence require stretching at a high temperature of 100°C or higher 

Also well known are oriented films of compositions obtained by mixing a propylene-based resin with a polybutene 
resin, but the cold-stretchability of the compositions used therein is not sufficient and the oriented films do not have a 
thickness precision sufficient for their use in a present-day high-speed machine and moreover are not satisfactory in 
45 low-temperature shrinkability. 

On the other hand, it has also been attempted to laminate a propylene-based resin layer on a resin having an 
excellent cold-stretchability and to cold-stretch them together. 

For example, Jap. Pat. Pub. No. 48-21 354 discloses a monolayer film obtained by stretching a mixed composition 
of a propylene-based resin, a petroleum resin and an anti-blocking agent at 135** to 160*C. 
so Jap. Pat. Appln. Kokai (Laid-Open) No. 47-34565 (corresponding to U.S. Patent No. 3,741,253) discloses a lam- 

inated film obtained by laminating a vinylldene-chloride-based resin layer on a crosslinked EVA base layer (an inner 
seal layer), further laminating thereon a layer (an outer surface layer) of a mixed composition of a polypropylene resin, 
a polybutene-1 resin and an atactic polypropylene resin, and stretching the three layers with heating at about 88°G. 

The specification of U.S. Patent No. 3,808,304 discloses a film obtained by stretching a monolayer film of a mixed 
ss composition of a polypropylene resin and a polybutene-1 resin with heating at approximately 82° - 110°C. 

The specification of U.S. Patent No. 3,832,270 discloses a laminated film obtained by stretching with heating at 
98' - lOO^C and which comprises three layers, i.e., a crosslinked EVA base layer (an inner seal layer) and two layers 
(outer surface layers) of a mixed composition of a polypropylene resin, a polybutene-1 resin and an atactic polypro- 
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pylene resin 

Jap. Pat. Appln. Kokai (Laid-Open) No. 54-92895 discloses a laminated film obtained by stretching with heating 
at 130°C and which comprises two layers, I.e., a base layer fomned of a mixture of a polypropylene resin and a low- 
molecular-welght resin (e.g., a petroleum resin) and a layer of a mixed composition of a polypropylene resin and a 
5 polybutene-1 resin. 

Jap. Pat. Appln. Kokai (Laid-Open) No. 54-106585 (corresponding to of U.S. Patent No. 4,230,767) discloses a 
laminated film obtained by stretching with heating at ISC'C and which comprises three layers, i.e., a base layer of a 
resin composition composed mainly of a polypropylene type polymer and two surface layers of a mixed composition 
of an ethylene-propylene copolymer, a butene-1 -based copolymer and a low-molecular-weight resin(a low-molecular- 

10 weight polypropylene or a low-molecular-weight polyethylene). 

Jap. Pat. Appln. Kokai (Laid-Open) No. 57-15958 discloses a laminated film obtained by stretching with heating 
at 70° - 130°C and which comprises three layers, i.e., a base layer of a mixture of a propylene-based polymer and a 
butene-1 -based polymer and two surface layers of an olefin resin (e.g. a propylene-butene-1 copolymer) giving a 
melting point of 150°C or lower. 

IS Jap. Pat. Appln. Kokai (Laid-Open) No. 58-11147 (corresponding to U.S. Patent No. 4;391.862) discloses a lam- 

inated film obtained by stretching with heating at about 88'*C and which comprises four layers, i.e., a crosslinked EVA 
base layer, a barrier layer and two outer layers of a mixed composition of a polypropylene resjn and a polybutene-1 resin. 

Jap. Pat. Appln. Kokai (Laid-Open) No. 60-79932 (corresponding to U.S. Patent No. 4,61 9,859) discloses a lam- 
inated film obtained by stretching with heating at 45''C and which comprises five layers, namely, a core layer of a mixed 

20 composition of a polypropylene resin and a polybutene-1 resin, Intermediate layers as base layers on both sides thereof 
which are formed of a mixed composition very excellent In cold-stretchability composed mainly of an ethylene-vlnyl 
acetate copolymer, and two surface layers formed of an ethylene-vinyl acetate copolymer. 

FR-A-2 525 956 discloses a cold-stretched film, having a good tear strength and tow haze, which may comprise 
three different combinations of polymer constituents containing polypropylene. 

25 E P-A-343 647 relates to polypropylene-based compositions comprising a homopolyp ropylene or an ethylene-pro- 

pylene copolymer, a petroleum resin and an ethylene-a-olefin copolymer. 

However, the propylene-based resin compositions described In these references can give stretched products good 
in thickness uniformity only on stretching at a high temperature of about 100°C or higher and permit cold stretching 
only when they are laminated on a base layer formed of another composition excellent in cold-stretchability. Thus, the 

30 propylene-based resin compositions themselves do not have a satisfactory cold-stretchability. 

That is, the propylene-based resin compositions poor In cold-stretchability are insufficient in low-temperature 
shrinkability, and products obtained by forming the propylene-based resin composition into a laminate and cold-stretch- 
ing the laminate, have not been sufficient in thickness uniformity and do not have desired performance characteristics. 
In other words, for satisfactory cold stretching of the laminate, the thickness of the propylene-based resin poor in 

3S stretchabillty should be reduced, and therefore a desired heat resistance of the whole laminate film has been unattain- 
able. For obtaining a film in which all layers constituting the multiple layers of the film have been stretched to a high 
degree, the propylene-based resin compositions have been disadvantageous, for example, as follows. Since different 
stretching conditions should be employed for different resins constituting the layers, undesirable phenomena such as 
thickness non-uniformity, streaks, punctures and whitening occur during stretching, and the resulting film has an in- 

40 sufficient low-temperature shrinkage percentage. Moreover, when the film is subjected to free shrinkage at a high 
temperature at which sufficient shrinkage can be attained, a propylene-based resin layer having a small shrinkage 
percentage becomes wavy and the film after shrinking shows whitening. 

In addition, when a film having a high degree of thickness nonuniformity obtained by forced cold stretching of the 
propylene-based resin is wound round a bobbin, the wound film is uneven, and the film becomes insufficient in flatness, 

45 Is poor In machinability in a sending-out step in bag making or printing, and produces nonuniform sealing strength In 
a high-speed automatic packaging machine or the like. 

SUMMARY AND OBJECT OF THE INVENTION 

so A object of the present invention is to provide a stretched product, for example, a film or sheets, excellent in low- 

temperature shrinkability and dimensional uniformity such as thickness and which is obtained by cold stretching of a 
propylene-based resin composition superior to conventional materials in cold-stretchability. Use of these films or sheets 
for shrink packaging permits attainment of excellent machinability during high-speed operation and beautiful packaging. 
A further object of the present Invention is to provide a barrier material for packaging having a propylene-based 
55 resin layer which is excellent in heat resistance, oil resistance and low-temperature shrinkability. When this material 
is used for shrink packaging, the contents can be sterilized by boiling and stored for a long period of time, and the 
packaged contents can be cooked as is. 

A still further object of the present invention Is to provide a barrier material form packaging having a crosslinked 
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layer and a propylene-based resin layer which is excellent In heat resistance, oil resistance and Ipw-temperature shrink* 
ability. This material permits more reliable vacuum packaging than do conventional films In present-day high-speed 
packaging machines. 

Means employed for achieving the above objects in the present invention are as follows. 
s The present invention is directed to a product comprising a composition obtained by mixing 

(A) 50 to 92 % by weight of a polymer comprising more than 50 % by weight ot propylene units, 

(B) 5 to 47 % by weight of a butene-1 copolymer comprising more than 50 % by weight of butene-1 units, or 
modified products thereof, said butene-1 copolymer being a copolymer of butene-1 monomer and at least one 

10 monomer selected from the group consisting of ethylene and of a-olefins having 3 or 5 to 18 carbon atoms, and 

having a crystalline melting point of from 70'C to 125*C and a melt flow rate of from 0.1 g/10 minutes to 10 g/10 
minutes, and, 

(C) 3 to 25 % by weight of a tackifier resin, the sum of the proportions being 1 00 % by weight, said product being 
stretched at a temperature of from 30 '*C to 100 **C. 

75 

The stretched product of this invention comprises the above mixed composition as its main constituent and may 
contain other additives (e.g., antioxidants, lubricants, anti-blocking agents and nucleating agents). It may also contain 
other resins so long as the effects of the present invention can be obtained. 

In the present specification, the term "stretched products" is used to denote products including not only flat films 

20 and sheets obtained by stretching but also various products of a non-flat shape in a stretched state obtained by molding. 
The term "cold-stretched products" is defined as stretched products having an orientatbn in a low temperature range 
corresponding to the cold stretching hereinafter described. The cold-stretched products include products which are 
obtained by forming an unstretched composition of the present invention into a non-flat shape such as a curved shape 
at a low temperature and are then used for packaging, coating or tightening of goods by taking advantage of the low- 

25 temperature shrinkability of the products. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows biaxial-stretching S-S curves measured by means of a stretcher Fig. 2 is an analytical diagram 
30 showing the components of the mixed composition of which the stretched product of the present invention is composed. 
Fig. 3 is a diagram showing the relationship between transparency and the content of resin (C). Fig. 4 Is a diagram 
showing the relatranship between the heat shrinkage percentage and shrinking temperature of a group of films obtained 
by different stretching methods. Fig. 5 shows cun^es which illustrate the rate of production of orientation release stress 
in oriented films. Fig. 6 is a sketch of folding in a film which Is caused In a seal portion during vacuum packaging. 

35 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

The present invention is explained below in detail with reference to the drawings. 

In the description given hereinafter, the term "resin(A)*' means a resin within the scope of the polymer described 
40 in (A) above; the term "resin (B)" means a resin within the scope of the polymer or copolymer described in (B) above; 
and the term "resin(C)" means a resin within the scope of the tackifier described in (G) above. The term " ropylene- 
based resin" (A) means a polymer comprising more than 50 % by weight of propylene units, and the term "butene- 
1 -based resin" means a polymer comprising more than 50 % by weight of butene-1 units. 

The main aspect of the present invention is the cold-stretched product of the above composition. The reason why 
45 said composition is necessary Is clearly shown in Fig. 1 and described in Example Comparative Example 1 in detail. 
An analytical method forjudging the stretchability of a composition from Fig. 1 is described below. 

Fig. 1 shows stress-strain cun/es (hereinafter abbreviated as "S-S curves") in the case of conducting biaxial stretch- 
ing In the cold. The abscissa represents stretching strain and the ordinate represents force (stress) required for the 
stretching strain. The stretching temperature is relatively low (55'*C) even in cold stretching. Of the curves, the curve 
so (3)obtained for a ternary mixed composition prepared according to the present invention. The curveCBfendQare obtained 
for binary blends of resins (A) and (B), i.e., the cold-stretched compositions described in the prior art [Jap. Pat. Appln. 
Kokai (l_aid-Open) NO. 60-79932 (corresponding to U.S. Patent No. 4,619,859)], namely, mixed compositions of a 
propylene-based resin and a butene-1 -based resin. 

In the case of the cun^e® there is a large yield value, the stress at the beginning of stretching is high, the cun/e 
55 is unstable before and after the yield value and varies each time measurement is carried out, and breakage of the film 
is caused before 400% elongation. 

On the other hand, in the case of the cun/e®obtained for the ternary mixed composition of the present invention, 
there Is no yield value at all, the stress at the beginning of stretching is low, the curve is stable, and the elongation at 
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break exceeds 400%. 

Differences between the cuwes©and©are selected with respect to four factors, i.e., the intensity of stress at the 
beginning of stretching, the existence of a yield value or its magnitude, the stability of the relationship between stress 
at the time of stretching and elongation (the stability of the S-S curve), and elongation at break, and the relationship 

s between these four factors and the suitability for stretching of compositions is explained below. Table 3 shows an 
evaluation of the four factors from the viewpoint of stretchability. The ternary blend according to the present invention 
shows an ideal S-S cun/e which does not appear to be that of a propylene-based resin, indicating that it possesses 
markedly improved cold-stretchability. 

In detail, when the stress at the beginning of stretching Is high, stretching by a tubular film process requires air 

10 introduction (blowing up) under high pressure at the beginning of stretching and rapid control of operations. Therefore, 
the procedure is difficult and a puncture tends to occur during the blowing up. In the case of a tenter method, since 
stress on the chucks is increased, a film slips out of the chucks, or when the film is strongly held with the chucks in 
order to prevent it from slipping out of the chucks, the thickness of the chucked portions of the film is decreased, so 
that there tends to occur breaks by the chucks (breakage of portions of the films around the chucks). Also, when other 

?5 shaping methods are employed, it Is preferable that shaping can be Initiated by use of a small force. Thus, when the 
initial stress Is low, initial stretching is easy so that stretching can easily be achieved. 

I n the curve(g)ln Fig. 1 , the term "yield value" means the relatively sharp stress peak in the vicinity of 40% elongation. 
During stretching, a composition having such a yield value undergoes a phenomenon that a portion stretchable in spite 
of the yield value and a portion only slightly stretchable owing to the yield value are stretched in a mixed state. Therefore, 

20 It Is difficult to stretch the film uniformly. Actually, a sheet before stretching inevitably has a thickness nonuniformlty to 
some degree. When a sheet which is nonuniform In thickness and having a yield value Is stretched. Its originally thin 
portion is stretched In spite of the yield value, but Its originally thick portion remains thick because no stress exceeding 
the yield value is applied thereto. Consequently, the original thickness nonuniformity is increased. Thus, the existence 
of a yiekJ value and its magnitude greatly affect the stretchability of a film and the thickness nonuniformity thereof after 

25 stretching, and no uniformity in thickness can be expected in an oriented film obtained from a compositk>n having a 
high yield value. That Is. only an oriented film having a high degree of thickness nonuniformity can be obtained from 
a composition which shows the cun/e(i)ln Fig. 1 . 

The terminology "stability of S-S curve" means whether a wavy portion such as shown by the broken line in cun^e 
©In Fig. 1 exists or not. This portion showed a different waviness each time measurement was carried out. In this 

30 case, during stretching there was visually observed a phenomenon that the composition was stretched while leaving 
a portion that was essentially unstretched (necking). This unstable state Is often observed in a composition having a 
high yield value. In the case of a composition showing such an unstable S-S cun^e, a continuous stretching process 
Is unstable, a film is often broken during stretching, and the thickness nonuniformity of the film after stretching is great. 
Therefore, such a composition is not desirable. 

35 The terminology "etongation at break" means the value of elongation at which a film becomes unable to withstand 

biaxial stretching and is broken. Needless to say, for obtaining an oriented film using 4-fold stretching, a elongation at 
break of 4 times or more (300% or more) is necessary. Accordingly as the elongation at break becomes larger than 
300%, the risk of film break is reduced. For example, in the case of stretching by a tubular film process, the risk of 
puncture is reduced and stable stretching can be conducted. 

40 In the present specificatton, the terminology "cokJ stretching" means stretching at a temperature not higher than 

the melting point of the resin to be stretched. Specifically, in the case of propylene-based resins, cold stretching is 
defined as stretching at a temperature of from SO^C to 100'C. When a higher low-temperature shrinkabillty Is required, 
stretching at 85°C or lower Is preferable. 

In addition, stretching temperature and orientation are described below. A temperature at which a resin is stretched 

45 is generally called the "stretching temperature." When the temperature is kept constant from the beginning of stretching 
to its termination, a single temperature can be determined as the stretching temperature. But, in many industrial proc- 
esses, stretching is conducted while varying the temperature of the resin. For example, In biaxial stretching by a tubular 
film process, a cylindrical portion before stretching is heated at a definite temperature, after which a gas or a liquid Is 
Introduced Into the portion, followed by bubble stretching. To keep the bubble in a stable cylindrical shape, there is 

50 generally employed a method In which the elongation of the resin is stopped by cooling the vicinity of the shoulder of 
the bubble or its frost line to set the resin. Biaxial stretching by means of a tenter or rollers Includes sequential biaxial 
stretching or simultaneous biaxial stretching. In the sequential biaxial stretching, in particular, the temperatures of the 
resin In the first stretching step and the second stretching step are often different. There are several processes com- 
prising, in addition to such stretching steps, a step of conducting multi-stage stretching at various temperatures, a step 

55 of heat treatment (heat setting) without relaxing the film, or a step of heat setting while relaxing the film a little. 

Thus, in most cases, the stretching temperature cannot be simply specified. The present inventor found a method 
by which films obtained by the above various methods can be characterized in terms of orientation temperature without 
exception. The essence of this method is described in Example 1 . When the orientation temperature of a film is defined 
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as the temperature at which orientation release stress does not decrease for several seconds to several minutes, the 
prientation temperature of the film obtained by stretching at a constant temperature in a specificl;system agrees with 
its stretching temperature. Fig. 5 shows the change of produced orientation release stress with the elapse of time. In 
Fig. 5, the curve © show the change of orientation release stress with the elapse of time measured at the same tem- 

s perature as the stretching temperature. 

In general, the relation described above applies to compositbns composed mainly of an olefin resin having a rapid 
crystallization rate (e.g., an ethylene-based resin or a propylene-based resin) or a noncrystalline resin (e.g., a styrene- 
based resin). The composition of the present invention is within these categories. In general methods for stretching a 
polymer, since stretching is conducted at a rate of the order of a second, components having a short relaxation time 

10 in the order of less than a second are relaxed at the stretching temperature, and components having a longer relaxation 
time are cooled after stretching to undergo orientation. Stress produced by reheating of the polymer owing to the 
orientation is orientation release stress. An actual polymer is an aggregate of components which vary in relaxation 
time. When the polymer is stretched or set by a multi-stage process, the influence of the treatment carried out at the 
highest temperature Is dominant. This Is because treatments at high temperatures relax components having a short 

IS relaxation time. By determining the orientation temperature on the basis of the orientation release stress, a composition 
stretched through any process can be assumed to have been stretched at a constant temperature in a specific system. 
In the curves ® and ©in Fig. 5, since the measuring temperature of orientation release stress is higher than the 
stretching temperature, the relaxation time of components to be orientation is shifted to the short time side, so that 
orientation release stress reaches its maximum value in a short time and then drops. 

20 In addition, when a resin having a slow crystallization rate (e.g., PVOD) is stretched while suppressing crystalliza- 

tion (when the resin Is stretched in a state in which crystallization is suppressed by rapid cooling), the stretching is 
carried out while forming oriented crystals due to the stretching. Therefore, the orientation temperature defined above 
is higher than the stretching temperature, and the stretching temperature cannot be estimated directly by measuring 
the orientation release stress. 

25 When subjected to high-temperature stretching at about 1 00° C or higher, the composition according to the present 

invention is stretched with melting of resin crystals to some degree, so that a flow of molecules of the resins is caused. 
But when subjected to cold stretching, said composition is stretched without melting of the resins and hence is stretched 
in a state in which molecules of each resin are joined to one another. Therefore, the amount of flow of the molecules 
is relatively small, so that a high degree of orientation can be given to the resins. Consequently a high heat shrinkage 

30 percentage and a high orientation release stress can be attained at a lower temperature, and the higher the degree of 
orientation becomes, the higher the strength that can be attained. 

In general, for estimating stretchability, a stress-strain curve (an S-S curve) in the case of uniaxial stretching Is 
measured. 

However, from this measurement it is often difficult to judge the suitability for biaxial stretching by a tubular film 

OS process or an industrial tenter method. 

For example, when subjected to biaxial stretching, an ethylene-vinyl acetate copolymer having a vinyl acetate 
content of about 1 5% by weight is not broken at approximately 30** - SO^'C before its biaxial elongation reaches 3x3. 
But, at approximately 60*^ - 100**C, it is broken before its elongation reaches 3 x 3. At a temperature of higher than 
about 100°C, biaxial stretching to an elongation of 3 x 3 becomes possible. 

40 The strange behavior described above cannot be explained from the behavior of elongation during uniaxial stretch- 

ing. That is, in the measurement in the case of uniaxial stretching, the elongation at break is significantly lowered at 
60^*0 or higher. However, in a method in which biaxial stretching is actually carried out and an S-S cun/e in this case 
is measured, said behavior can be reproduced as it is. Therefore, in the present invention, a detailed analysis of stretch* 
ability is conducted by practicing a method comprising carrying out biaxial stretching by means of a biaxial-stretcher, 

45 and measuring the S-S curve in this case. 

In the present specification, as measures of stretchability, the following four dominant factors are chosen and 
estimated: the intensity of stress at the beginning of stretching, the existence of a yield value or its magnitude, the 
stability of the relationship between stress at the time of stretching and elongation (the stability of the S-S cun/e), and 
the magnitude of elongation at break. 

so The present inventor analyzed and investigated biaxial-stretchability by strictly analyzing the above four factors, 

and accomplished the present invention. 

The phenomenon described with reference to Fig. 1 above was found for the first time by the present inventor, 
whereby the present Inventor succeeded in utilizing the advantages of cold-stretchability. That Is, surprisingly, the 
propylene-based resin composition used in the present invention has itself a good cold-stretchability. 

ss Fig. 3 shows another role of resin (C) (a tackifier) in the ternary blended composition. In detail. Fig. 3 shows the 

degree of transparency of a composition obtained by mixing a resin (C) with a mixed composition of a propylene-based 
resin and a butene-1 -based resin. The ordinate represents haze: the larger the value of haze, the lower the transpar- 
ency. The abscissa represents the amount of the resin (C) mixed. From Fig. 3, it can be seen that mixing of the resin 
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(C) in a small amount of about 3% by weight improves the compatibility and the transparency 

In general, although there are few plasticizers having a good compatibility with olefin resins, it can be speculated 
that the resin (C) used in the present invention increases the compatibility between resin (A) and resin (B) and acts 
like a plasticizer to Improve the stretching characteristics at low temperatures. 

Resins chosen as the resins (A). (B) and (C) used in the present invention, respectively, are explained below. 

Polymers comprising more than 50 % by weight of propylene units which are useful as the resin (A) are propylene- 
based resins which have a crystalline melting point of from 120"C (inclusive) to 165**C (Inclusive) measured according 
to ASTMD 2117, are Isotactic, have a melt flow rate (230"C, a load of 2.16 kg) of from 0.1 g/10 minutes (inclusive) to 
1 0 g/1 0 minutes (inclusive) measured according to ASTMD 1 238 and can be extruded alone. Specifically, said polymers 
are propylene homopolymers, propylene copolymers, or modified products thereof. The propylene copolymers are 
copolymers of propylene monomer and at least one monomer selected from the group consisting of ethylene and a- 
olefins other than propylene. The a-olefins other than propylene are unsaturated hydrocarbons having 4 to 18 carbon 
atoms such as butene-1 , pentene-1 , 4-methylpentene-1 , hexene-1 , heptene-1 and octene-1 . There may be used ter- 
polymers obtained from three or more monomers, I.e., propylene and two or more monomers selected from the group 
consisting of ethylene and a-olefins other than and propylene. The propylene copolymers include both random copol- 
ymers and block copolymers. Such propylene-based resins are preferably those produced while preventing contami- 
nation with atactic, low-molecular-weight propylene as much as possible by proper choice of a polymerization catalyst 
or removal of propylene after polymerization. The modified products include, for example, those obtained by modifi- 
cation with an acid (maleic acid). 

As the resin (A), there are preferably used the propylene copolymers, and more preferably the propylene random 
copolymers. 

Resins useful as resin (B) are polymers wherein the proportion of butene-1 units is more than 50% by weight. 

These polymers butene-1 copolymers or modified products thereof, which have a crystalline melting point of from 
70°C (inclusive) to 125**C (inclusive) measured according to ASTMD 211 7 and a melt flow rate (230'»C, a load of 2.16 
kg) of from 0.1 g/10 minutes (Inclusive) to 10 g/10 minutes (inclusive) measured according to ASTMD 1238, and can 
be extruded alone. 

The butene-1 copolymers are copolymers of butene-1 monomer and at least one monomer selected from the group 
consisting ethylene and of a-olefins other than butene-1 . The a-olefins other than butene-1 are unsaturated hydrocar- 
bons having 3 or 5 to 18 carbon atoms, for example, propylene, pentene-1 , 4-methylpentene-1 . hexene-1 , heptene-1 
and octene-1 . There may be used terpolymers obtained from three or more monomers, i.e.. butene-1 and two or more 
monomers selected from ethylene and a-olefins other than butene-1 . The butene-1 copolymers include both random 
copolymers and block copolymers. The modified products include, for example, those obtained by modification with 
an acid (maleic acid). 

As the resin^B), there are preferably used butene-1 copolymers. 

Resins useful as resin (C) are tackifiers having good compatibility with resin (A) and resin (B) and a high themial 
stability during extrusion. The tackifiers useful in the present invention are petroleum resins, terpene resins or rosin 
resins which have a ring and ball softening point of 70° to 150°C as measured by the test method prescribed in ASTM 
E28. 

The petroleum resin is obtained by subjecting to cationic polymerization a distillate containing unsaturated hydro- 
carbons secondarily produced by thermal decomposition of petroleum naphtha or the like. Such petroleum resins can 
be classified Into aliphatic, aromatic, copolymer-type and alicyclic petroleum resins and coumarone-indene resins, 
according to the kind of constituent monomers, molecular structure, etc. The aliphatic petroleum resins are resins 
obtained by carrying out cationic polymerization by using components contained in Cg distillate of cracked naphtha as 
starting materials and aluminum chloride, BF3 or the like as catalyst. The aromatic resins are obtained by subjecting 
to cationic polymerization a Cg distillate containing styrenes and Indenes of cracked naphtha or pure monomers such 
as a-methylstyrene. p-methylstyrene. isopropenyltoluene, vinyltoluene or styrene by the use of aluminum chloride. The 
copolymer-type petroleum resins are obtained by subjecting to cationic polymerization a combination of C5 distillate, 
specific components in C5 distillate, Cg distillate, pure monomers such as a-methylstyrene, p-methylstyrene, isopro- 
penyltoluene, vinyltoluene, styrene and/or specific components in C4 distillate by the use of aluminum chloride. The 
coumarone-indene resins are obtained by subjecting a distillate containing Indenes. styrenes and coumarones to cat- 
ionic polymerization by the use of aluminum chloride. The alicyclic hydrogenated petroleum resins includeOhydro- 
genated products of aromatic petroleum resins, ©hydrogenated products of polymers of cyclopentadiene or its dimer, 
i.e., dicyclopentadiene. which are contained in C5 distillate, and® hydrogenated products of diolefine dimers. The 
hydrogenated products® Include, for example. "Askon", trade name for a product manufactured by Arakawa Chemical 
Co., Ltd.. and "Resin MBG', "Regalite" and "Regalrez®", trade names for products manufactured by Hercules Incor- 
porated and Rika Hercules Ltd. The hydrogenated products® include, for example, "Escorez®', trade name for a 
product manufactured by Exxon Chemical Co.. Ltd. and Tonex Company Ltd. 

The terpene resin is obtained by subjecting a terpene oil composed mainly of a-pinene to homopolymerlzation or 
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copolymerization by the use of aluminuin chloride. 

The rosin resin is a resin of the formula C19H29CCXDH contained in colpphonium or tall oil, or j derivative thereof. 
Useful derivatives Include a products obtained by subjecting rosin to a modification such as hydrogenation, dispropor- 
tionation, polymerization, dimerization, esteriflcation, or a combination of two or more thereof. 
s As the resin (C), there are preferably used the hydrogenated petroleum resins, the hydrogenated terpene resins 

and the hydrogenated rosin resins, and more preferably, hydrogenated petroleum resins and hydrogenated terpene 
resins which have a bromine number of 10 cg/g or less as measured in accordance with ASTH D 1159. 

Resins within the scope of resins (A), (B) and (C) are listed in Table 5 in Example Comparative Example 2 from 
the viewpoint of stretchability and transparency. As the resin (A), propylene-based resins are preferred, and in particular, 
10 propylene-based random copolymers are most suitable for cold stretching at a relatively low temperature (55**C) (sam- 
ple Nos. 7, Sand 12). 

As the resin (B), butene-1 -ethylene copolymers and butene-1-a-olefin copolymers are most suitable for cold 
stretching at a relatively low temperature (55°C) (sample Nos. 7, 8, 12 and 1 3). 

As the resin (C), hydrogenated hydrocarbon resins of the petroleum type and terpene type are the most suitable 

IS (sample No. 7, 8 and 12). 

The mixed composition containing an atactic polypropylene (sample No. 19) described In Jap. Pat. Pub. No. 
58-43024 (corresponding to U.S. Patent No. 3,741,253) and U.S. Patent No. 3,832,270 is not desirable because it is 
poor in cold-stretchability and the surface of a resultant film becomes sticky. The mixed composition containing a low- 
molecular-weight polyethylene (sample No. 20) described in Jap. Pat. Appln. Kokai (Laid-Open) No. 54-106585 (cor- 

20 responding to U.S. Patent No. 4,230,767) is not desirable because it is poor in cold-stretchability. 

The stretched product of the present Invention may contain additives and other resins so long as they do not hinder 
the achievement of the objects of the present invention. Such additives and the other resins Include, for example, 
additives such as fatty-acid-amide-based lubricants, silicone-based anti-blocking agents, anti-fogging agents, antioxi- 
dants, processing aids, coloring agents, transparency improvers, nucleating agents (e.g dibenzylidenesorbltol); ethyl- 

25 ene-vinyl acetate copolymers (EVA), ethylene-ethyl aery late copolymers (EEA), ethylene-methyl acrylate copolymers 
(EMA), ethylene-acrylic acid copolymers (EAA) and ionomer resins (IR), which may be added for improving adhesion 
to the adjacent layer; and antibacterial ethylene-ethyl acrylate-maleic anhydride copolymers. 

Fig. 2 (corresponding to Example Comparative Example 3) is an analytical diagram in which the performance 
characteristics of the ternary blended composition used in the present invention are judged. In Fig. 2, the scale is as 

30 follows: at the upper vertex, the proportion of resin (A) is taken as 1 00% by weight; at the lower, left vertex, the proportion 
of resin (B) is taken as 100% by weight; and at the lower, right vertex, the proportk^n of resin (C) is taken as 100% by 
weight. The symbol representative of the comprehensive rating of performance characteristics of each ternary blended 
composition is plotted on coordinates corresponding to individual mixing ratios, whereby the relationship between the 
performance characteristics and the blending proportions Is investigated. When the contents of resins (A), (B) and (C) 

35 are taken as a% by weight, b% by weight and c% by weight, respectively, the blending ratio is represented by [a, b, 
c]. In Fig. 2, the triangle can be divided into a range inside a trapezoid drawn by joining plots of the symbol O I.e., four 
points represented by [92, 5, 3], [50, 47, 3], [50, 25, 25] and [70, 5, 25] and a range outside the trapezoid. In short, it 
is revealed that a range wherein all of the desired properties in the present invention, i.e., high cold-stretchability, high 
transparency, and high heat resistance can be attained is inside the trapezoid. It can be seen that the range inside the 

40 trapezoid drawn by joining the plots of the symbol O in Fig. 2 is expressed by the words "a mixed composition comprising 
not more than 92% by weight and not less than 50% by weight of resin (A), not more than 47% by weight and not less 
than 5% by weight of resin (B) and not more than 25% by weight and not less than 3% by weight of resin (C), the sum 
of the proportions being 100%*. 

A more preferable range Is a range inside a trapezoid drawn by joining the plots of the symbolQin Fig. 2, namely, 

45 a range inside a trapezoid drawn by joining four points represented by [85, 10, 5] [60, 35, 5], [60, 20, 20] and (70, 10, 
20], which is expressed by the words "a mixed composition comprising not more than 85% by weight and not less than 
60% by weight of resin (A), not more than 35% by weight and not less than 10% by weight of resin (B) and not more 
than 20% by weight and not less than 5% by weight of resin (C), the sum of the proportions being 100% by weight". 
Fig. 4 (corresponding to Example Comparative Example 4) shows the high performance characteristics of the 

so oriented films obtained by cold stretching according to the present invention. The curves shown by the white symbols 
are obtained for the films of the present invention and the cun/es shown by the black symbols are obtained for con- 
ventional films produced by high-temperature stretching. The oriented films obtained by cold stretching of the present 
invention have a high heat shrinkage percentage at a relatively low treatment temperature of 75'*C. The heat shrinkage 
percentage of 28% at 75'*C is very high for films of a propylene-based resin composition. Thus, the films of the present 

ss invention are useful as shrinkable films and are desirable. 

Another embodiment utilizing the characteristics of the cold-stretched product of the present invention is a gas 
barrier laminated film for packaging obtained by using said stretched product as a seal layer in a multilayer packaging 
film composed of a core layer formed of a resin having gas baaier properties, at least one outer resin layer, and an 
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inner layer formed of a resin having sealing properties. In such a film, the thickness of the seal layer comprised by the 
stretched product of the present invention is preferably 10% or more based on the thickness of the laminated film, 
preferably 4 ^m or more, and more preferably 6 nm or more. When the thickness Is less than 10% or the seal layer is 
thinner than 4 jim. the heat resistance and oil resistance of the seal portion of the film are deteriorated. In the gas 
barrier layer, there can be preferably used vinylidene-chloride-based resins, ethylene-vinyl alcohol copolymer resins 
and various polyamide resins, but resins usable in the gas barrier layer are not limited thereto. 

Tables 9-1 , 9-2 and 9-3 (corresponding to Example Comparative Example 5) show the usefulness of barrier mul- 
tilayer films for packaging of the present invention which are obtained by using the stretched product of the present 
invention as an inner layer (a layer of a resin having sealing properties). Table 1 0 shows the performance characteristics 
of these films. In these tables, the films obtained by using a seal layer comprising the stretched product of the present 
invention are sample Nos. 101 to 103, 105 to 106, and 109 to 111. All of these films have a high heat shrinkage 
percentage, are excellent particularly in low-temperature shrinkability, and have a high transparency after shrinkage 
and excellent uniformity of thickness. They show a low fraction defective in vacuum packaging and hence are desirable. 
Since a propylene-based resin having a high cold-stretchability is used in the films, the thickness proportbn of the 
layer of the propylene-based resin relative to the thickness of each laminated film can be increased. For Example, In 
sample No. 106, the thickness proportion is 40%. Therefore, there can be attained heat resistance and oil resistance 
which are such that no problems result even when oily food is wrapped up in the film and boiled. 

On the other hand, in a comparative example (sample No. 108) in which a propylene-based resin is used alone 
in the inner layer, the shrinkage percentage of the inner layer itself is low, so that the shrinkage percentage of the whole 
laminated film is also low. More interestingly, the following phenomenon was caused. Since the heat shrinkage per- 
centage of the inner layer formed of the propylene-based resin alone was lower than that of the whole laminated film, 
the inner layer could not conform to the shape of the whole laminated film which was shrinking, and the inner layer 
became wavy during shrinkage, so that the transparency of the film after shrinkage was extremely poor. As shown in 
Table 9-2, stretching was impossible in the case of a laminated film (sample No. 107) in which the thickness of the 
inner layer composed of a propylene-based resin alone was increased to adjust the thickness proportion of the pro- 
pylene resin layer to 40% based on the thickness of the laminated film. The thickness proportion of the propylene- 
based resin layer in the laminated film of sample No. 108 which had been unsatisfactorily stretchable was 10% based 
on the thickness of the laminated film. 

Sample No. 112 listed In Table 9-3 is a comparative example in which a mixed composition consisting merely of 
a propylene-based resin and a butene-1 -based resin as described in Jap. Pat. Appln. Kokai (Laid-Open) No. 60-79932 
(corresponding to U.S. Patent No. 4,61 9,859) is used in an innermost layer Sample No. 11 3 shown in Table 9-3 Is also 
a comparative example in which a mixed composition of a propylene-based resin, a butene-1 -based resin and an 
atactic polypropylene resin as described in Jap. Pat. Appln. Kokai (LaidOpen) No. 47-34565 (corresponding to U.S. 
Patent No. 3,741.253) is used in an innermost layer. In the case of both samples, the stretchability was low and the 
thickness nonuniformity is serious. Thus, these samples are inferior to the films of the present invention. 

A more preferable embodiment of the barrier multilayer film for packaging obtained by using the stretched product 
of the present invention as an inner layer (a layer of a resin having sealing properties) is such that at least one layer 
other than the layer of resin having sealing properties is crosslinked. Its most preferable embodiment is such that it 
has a crosslinked outer resin layer 

The reason is shown in Tables 12-1,1 2-2, 1 2-3 and 1 2-4 (corresponding to Example Comparative Example 6). In 
Example Comparative Example 6, there were compared sealing temperature range of compositions in high-speed 
vacuum packaging by a limited number of workers. From Tables 12-1,1 2-2, 1 2-3 and 1 2-4, it can be seen that preferable 
films which show a relatively wide sealing temperature range under severe use conditions are the barrier multilayer 
films for packaging of sample Nos. 103. 106 and 110 in which the stretched product of the present invention is used 
as an inner layer (a layer of a resin having sealing properties) and at least one layer other than the layer of a resin 
having sealing properties is crosslinked. A more preferable film which shows the widest sealing temperature range is 
the barrier multilayer film for packaging of sample No. 103 using the stretched product of the present Invention as an 
inner layer (a layer of a resin having sealing properties) and having a crosslinked outer resin layer 

As described above, the cold-stretched products obtained according to the present invention are excellent in low- 
temperature shrinkability, uniformity of thickness, heat resistance and transparency and are suitable as various shrink- 
packaging materials. 

EXAI^PLES 

First, evaluation methods used in the Examples and Comparative Examples are explained below. 
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[Evaluatton method] 

1 . Evaluation of stretchabllity with a biaxial-stretcher 

5 The folbwing evaluation method Is used for evaluating the biaxlal-stretchability of a resin sheet at a predetermined 

temperature. Stretching temperatures of 55°C and SO'C were employed. 

Q) Production of unstretched sheet chips 

10 For producing a sheet, there was used an extruder equipped with a T-die of 1 m in width and a winding unit for 

casting designed to cool a molten resin rapidly by means of chill rolls. First, each resin was extruded with the extruder 
by the use of a commercially available Dulmage screw through the die having a die gap adjusted so as to prevent draw 
down as much as possible. The molten resin extruded through the die was rapidly cooled by means of chill rolls at 
about 1 0^^C and an air knife having an air temperature of about 10°C and an air flow rate of 20 m/sec to form a sheet 

IS of about 1 00 ^m in thickness, which was then wound up. 

Square chips having sides of 115 mm each were cut out of a portion of the sheet which had a thickness of about 
1 00 |im and a low degree of thickness non uniformity, with a sharp cutter. Then, their thickness was measured by means 
of a micrometer gauge and they were used as test pieces. 

20 ® Measuring apparatus 

There was used a biaxial-stretching measuring apparatus (ordinary temperature to 200°C) manufactured by 
IWAMOTO SEISAKUSHO Co., Ltd. This apparatus is designed to chuck the comers of a square test piece with four 
chucks, respectively, and stretch the same, and it permits simultaneous biaxial stretching. It has a sensor capable of 
2S detecting the stretching stresses in two directions individually and a stress recorder, and permits recording of an S-S 
curve during stretching. 

©Measuring method 

30 This distance between the chucks at the beginning was adjusted to 100 mm in both directions. The test piece 

produced as described above was tightly fixed by means of the chucks of the measuring apparatus, and adjusted to 
a predetermined temperature by controlling the atmospheric temperature. Then, the test piece was stretched in the 
two directions at the same time each at a stretching rate of 50 mm/sec until the distance between the chucks became 
550 mm (draw ratio: 5.5, elongation: 450%) in both directions. The stress during the stretching was recorded In the 

35 recorder in the form of an S-S cun/e in each direction. The measurement was repeated 10 times for each sample. The 
experiment was carried out while obsen/ing the state of the sample visually and carefully, and there were recorded the 
test pieces coming out of the chucks and breaking of the stretched film. 

®Data processing 

40 

The average of the data from all of the 10 measurements obtained in each of the two directions was calculated, 
whereby an average S-S curve was obtained. When the S-S cun/e obtained had a yield value, the yield stress was 
taken as Y and the minimum stress after the yield value as L, and Y/L was calculated. When the S-S curve was wavy 
after the yield value, and showed a considerable scatter of measured values, the wavy portion of the curve was shown 
45 by a broken line. On the basis of the results thus obtained, the following rating was conducted: 

1) Initial stress 

A maximum stress required for elongation from 0% to 50% was measured. The rating (symbol) shown hereinafter 
50 was as follows: 

O: A maximum stress of less than 50 kg/cm^. 

A: A maximum stress of less than 75 kg/cm2 and not less than 50 kg/cm^. 
X: A maximum stress of not less than 75 kg/cm^. 

55 

2) Yield value 

The existence and magnitude of a yield value were investigated. The rating (symbol) shown hereinafter was as 
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follows: 

O: No yield value. 

A: A yield value existed. Y/L was not more than 1.1. 
s X: A yield value existed. Y/L was more than 1.1. 

3) Stability of S-S curve 

The stability of the S-S curve was examined. The rating (symbol) shown hereinafter was as follows: 

10 

O: The S-S curve was not wavy. 

X: The S-S cun^e was wavy and showed a considerable scatter of measured values. 

4) Elongation at break 

IS 

The elongation at which a film was broken was measured as elongation at break. When the film came out of the 
chucks, the measurement was redone. The average value of elongation at break was calculated. The rating (symbol) 
shown hereinafter was as follows: 

20 O: An elongation at break of not less than 400%. 

A: An elongation at break of less than 400% and not less than 300%. 
X: An elongation at break of less than 300%. 

5) Stretchability (comprehensive evaluation) 

25 

A comprehensive evaluation of stretchability was carried out by putting together the ratings of initial stress, yield 
value, stability of the S-S curve, and elongation at break. The rating (symbol) shown hereinafter was as follows: 

© in ail of the four items. 

30 O: No X. A in one item and O in three items. 

A: No X. A in two or more items. 

X: X in at least one item. 

2. Transparency 

35 

The following evaluatbn method shows the degree of transparency of a film. 

Transparency was evaluated by measuring the haze of a predetermined test piece in accordance with the meas- 
uring method prescribed in ASTM D 1003. 

40 0When either a cast sheet of about 1 00 ^m in thickness or an oriented film subjected to heat shrinkage was used 
as a sample, the rating (symbol) shown hereinafter was follows: 

(§) A haze value of less than 7%. 
O: A haze value of less than 10% and not less than 7%. 
45 A: A haze value of less than 1 5% and not less than 1 0%. 

X: A haze value of not less than 15%. 

©When an oriented film of approximately 45-65 ^ in thickness was used as a sample, the rating (symbol) shown 

hereinafter was follows: 

so 

© A haze value of less than 6%. 
O: A haze value of less than 8% and not less than 6%. 
A: A haze value of less than 1 0% and not less than 6%. 
X: A haze value of not less than 10%. 

55 

®When an oriented film of approximately 8-12 iim in thickness was used as a sample, the rating (symbol) shown 
hereinafter was follows: 
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(9) A haze value of less than 3%. ^ 
O: A haze value of less than 5% and not less than 3%. . .. 

A: A haze value of less than 7% and not less than 5%. 
x: A haze value of not less than 7%. 

5 

3. Heat resistance 

The following method shows the degree of heat resistance of a film. 
10 ©Sample films 

As samples, there were used biaxially oriented films of about 10 jim in thickness obtained by biaxial stretching by 
a factor of 3.5 x 3.5 of a cast sheet of a predetermined composition having a thickness of about 120 |j.m, at 55**C, the 
sheet having been produced in the same manner as that used in the evaluation of stretchability with the biaxial-stretcher 
IS and the measuring apparatus used therein. The oriented film was taken off from a stretcher by using an instrument 
made of an iron plate which had a square shape having sides of 30 cm each and a pressure-sensitive adhesive double- 
coated tape attached to each side. The instrument was previously cooled at 15"C and pressed against the film imme- 
diately after completion of the biaxial stretching, whereby the oriented film was prevented from shrinking greatly at the 
time of removal. 

20 

©Measurement of heat resistance 

Each sample was fixed to a metal frame having a square opening by means of a pressure-sensitive adhesive 
double-coated tape so as not to form wrinkles. They were then brought into a light contact with a hot, hemispherical 
25 metal plate of 50 mm in diameter adjusted to a predetermined temperature, and fornnation of a hole in the contacted 
portion was visually observed. The measurement was repeated 10 times in each temperature range while raising the 
temperature at steps of 1 0 seconds, until a hole appeared in one half of the test pieces within 1 second. A temperature 
at which a hole appeared in one half of the test pieces within 1 second was called the "heat resistance temperature". 
The rating (symbol) shown hereinafter was as follows: 

30 

@ A heat resistance temperature of not lower than 1 SO'^C. 
O: A heat resistance temperature of lower than 1 30^*0 and not lower than 1 20**C. 
A: A heat resistance temperature of lower than 1 20*^0 and not lower than 1 1 0*^C. 
x: A heat resistance temperature of lower than 110°C. 

35 

4. Heat shrinkage percentage 

Four marks were put on a predetermined film sample at positions thereon corresponding to the vertexes of a square 
having sides of 100 mm each, at a distance of 100 mm from the adjacent mark with an oil marker When the sample 

40 had directional qualities such as length and breadth, the marks at a distance of 100 mm from the adjacent mark were 
put in parallel to the lengthwise direction or the crosswise direction, A portion containing the marked square and a 
margin around it of about 5 cm was cut out of the film, immersed in a relaxed state In warm water at a predetermined 
temperature for 4 seconds to be heat-shrunk, and then cooled with tap water. Thereafter, the distance between the 
marks which had originally been 100 mm was measured with a scale. When the measured value was taken as X mm, 

45 the shrinkage percentage was calculated according to the following formula: 

Shrinkage percentage (%) = (100 - xyiOO X 100 

so The average of the values thus obtained was calculated, whereby the shrinkage percentage was determined. 

5. Orientation release stress (O.R.S.) 

The measurement method prescribed in ASTM D 1504 was employed, in the measuring apparatus, there were 
ss used a bath containing silicone oil as a heat medium in which the temperature could be uniformly controlled, chucks 
having a stress gauge capable of detecting stress with good response (the distance between chucks: 50 mm), and a 
recorder capable of recording the variation with time of the stress with good response. The chucks could be moved up 
and down automatically and rapidly, and stress could be recorded In the recorder by taking Its value at the beginning 
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of dipping of a sample in the heat medium as zero. First, a strip of 5 mm in width was cut out of each film and attached 
to the chucks without looseness. Then, the chucks were moved down automatically and quickly to be dipped in the oil 
bath. The time lag from dipping of the lower end of the strip of 50 mm In length held by the chucks to complete dipping 
of the upper end was less than 0.1 second. The stress produced vtas recorded by taking its value at the moment when 
s the lower end came Into contact with the heat medium, as zero. 

6. Biaxial-stretchability in a tubular film process 

The following evaluation method was used for evaluating the ease and stability of biaxial stretching by a tubular 
10 film process of an unstretched parison tube obtained by a predetermined method. As the parlson tubes, there were 
used those in which the thickness had been measured to a precision of 1 ^m at 16 points at equal distances in the 
circumferential direction by means of a dial gauge and the thickness nonuniformlty had been adjusted to ±5%. Air 
Introduction (blowing-up) was tried at least 5 times. Parlson tubes which could be stretched were Individually formed 
into a film until puncture or for at least 1 hour. The rating (symbol) shown hereinafter was as follows: 

75 

@ Blowing-up was easy Blowing-up could be conducted by single air introduction without failure and thereafter 
stretching could be conducted for 1 hour or more without puncture. 

O: Blowing-up was easy. Blowing-up could be conducted by single air introduction without failure and thereafter 
stretching could be conducted for less than 1 hour and not less than 15 minutes without puncture. 
20 A: Blowing-up was somewhat difficult. Blowlng-up could be conducted after 1 to 4 failed repetitions of air Introduction. 
Thereafter, stretching could be conducted for less than 1 hour and not less than 1 5 minutes without puncture. 

X: Blowing-up was difficult. Five successive repetitions of air introduction were unsuccessful, or although blowing- 
up could be conducted after 1 to 4 failed repetitions of air Introduction, puncture occurred not more than 1 5 minutes 
after the blowing-up. 

25 

7. Uniformity of thickness 

The following evaluation method was used for evaluating the uniformity of thickness of a film obtained by biaxial 
stretching by a tubular film process of a parlson tube obtained by a predetermined method. As the parlson tube, there 

30 were used those In which the thickness had been measured to a precision of 1 jim at 16 point at equal distances in 
the circumferential direction by means of a dial gauge and the thickness nonuniformlty had been adjusted to ±5%. The 
thickness of the film tube obtained by the stretching was measured at Intervals of 5 mm in the circumferential direction. 
The thickness measurement was carried out to a precision of 1 ^m by means of a dial gauge. From the thickness data, 
the average thickness was calculated. The maximum thickness and the minimum thickness were picked out of the 

35 data, and the difference between each of them and the average thickness was expressed as a percentage based on 
the average thickness. For example, when the average thickness Is 50 ^im, the maximum thickness 55 ^m, and the 
minimum thickness 44 \im, the thickness nonuniformlty Is +10% and -12%. The rating (symbol) shown hereinafter was 
as follows: 

"^0 @ A thickness nonuniformity of less than ±10%. 

O: A thickness nonuniformity of less than ±15% and not less than ±10%. 
A: A thickness nonuniformlty of less than ±20% and not less than ±1 5%. 
X: A thickness nonunlfomnity of not less than ±20% 

45 8. Analysis of the cause of defective seal 

The following evaluation method was used for judging whether a seal formed by means of a vacuum packaging 
machine Is satisfactory or not in a vacuum-packaged product obtained by a predetermined method. 

In the evaluation method, the seal portion was observed visually and carefully In the case of a vacuum packaging 
so film container which leaked, there were employed a method comprising peeling the film container carefully from its 
content, and filling the same with air, Immersing the same in water, and determining the defective portion(s) on the 
basis of the position of bubbles leaking out, and a method comprising spraying Ageless Seal Check® (a spray of a red 
liquid having a good penetrability, manufactured by Mitsubishi Gas-Chemical Co.. Inc ) on the inner part of the seal 
portion, and determining the defective portlon(s) on the basis of penetration of the red liquid. 
ss The evaluation was carried out at the following two points of time: 

G)Defective seal Immediately after vacuum packaging and before heat shrinkage. 
©Defective seal after shrinkage folbwed by storage for 24 hours. 
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On analysis, the causes of a defective seal could be roughly divided into the following three groups a, b and c: 
a. Causes belonging to the low heat resistance of the whole of a film. 

s 1 . Seal break: A seal portion was brol^en. 

2. Seal elongation: A seal portion was elongated to a length twice as large as the width of a heater wire. 

3. Pinholes: Pinholes were formed at the edge of a seat portion by melting by heat, so that a vacuum packaging 

container leaked. 



10 b. A cause belonging to the insufficient heat resistance of the outer surface of a film. 

1 . Stk^k: The outer surface of a film was melted to be peeled off, resulting in sticking to a bar or a rubbing means, 
c. A cause belonging to non-fusion of a seal. 

1. Folding: A film was folded at a seal portion, as shown in Fig. 6, and the folded portion was in a non-fused 
state, resulting in leakage of a vacuum packaging container. 

75 

The incidence of defect(s) belonging to each of the above groups a, b and c was calculated, relative to the total 
number of examined test pieces. The rating (symbol) shown hereinafter was as follows: 

© An incidence of defect(s) of 0%. 

20 O: An incidence of def ect(s) of not more than 3% and more than 0%. 

A: An incidence of def ect(s) of not more than 1 0% and more than 3%. 

X: An incidence of defect(s) of more than 10%. 

[Definition of terms] 

2S 

Hereinafter, the terminology used in the Example Comparative Examples are defined and abbreviated as follows. 
1. Density 

Abbreviated as d. Measured in accordance with ASTM D 1505. Expressed in g/cm^. 
30 2. Crystalline melting point 

Abbreviated as Tm. Measured in accordance with ASTM D 2117. Expressed in "C. 

3. Vicat softening point 

Abbreviated as VSR Measured in accordance with ASTM D 1525. Expressed in ®C. 

4. Melt index 

35 Abbreviated as Ml. Measured in accordance with ASTM D 1238. Expressed in g/10 min. Measurement con- 

ditions: 190°C, a load of 2.16 kg. 

5. Melt flow rate 

Abbreviated as MFR. Measured in accordance with ASTM D 1238. Expressed In g/10 min. Measurement 
conditions: 230®C. a load of 2.16 kg. 
40 6. Weight average molecular weight 

Abbreviated as Mw. Measured by GPC, 

7. Number average molecular weight 

Abbreviated as Mn. Measured by GPC. 

8. Ring and ball softening point 

45 Measured in accordance with ASTM E 28. Expressed in °C. 

9. Dropping point 

Measured in accordance with DGF-M-111 2 (71). Expressed in **C. 

10. Percentage by weight 
Abbreviated as wt%. 

so 11. Bromine number 

Abbreviated as BrV. Measured in accordance with ASTM D 1159. Expressed in cg/g. 

The present invention is further explained by means of the following example, comparative examples. 

55 Example Comparative Example 1 

The present example comparative example illustrates the significance of use of a ternary blended composition of 
resin (A), resin (B) and resin (C) in the present invention from the viewpoint of an improvement in cold-stretchabillty 
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Using each of the compositions prepared by mixing the resins listed in Table 1 in the proportions shown in Table 2, 
cast sheets of about 1 00 ^im in thickness were produced by the method described above. The resins to be mixed were 
used after being pelletized with a twin-screw extruder having screws completely intermeshing in different directions. 
Test pieces 1 1 5 mm square were cut out of each sheet, and an S-S curve at 55°C was measured for the test pieces 

5 by means of a biaxial-stretcher by the method described above. The S-S curve obtained are shown in Fig. 1. They 
were classified according to the factors indicating low-temperature stretchability, by the method described above. The 
results obtained are shown in Table 3. In the case of the curve shown by the symbol(i)in Fig. 1 , the terminology "yield 
value" used in Table 3 means the height of the relatively sharp stress peak in the vicinity of an elongation of 40%. On 
the other hand, the cun/e® has no stress peak. In the case of the curve® the terminology "initial stress" means the 

10 stress peak value (yield stress) in the vicinity of an elongation of 40%. In the case of the cun^eQ since it has no peak 
value, the terminology "Initial stress" means a height of stress value corresponding to an elongation of 50%. The 
terminology "stability of S-S curve" means whether a wavy portion such as shown by the broken line in the curve(g)is 
present or not. This portion showed a different wavy form each time measurement was carried out, and a phenomenon 
(necking) where the test piece was stretched while leaving a virtually unstretched portion was observed by visual 

'5 obsen/ation of the state of the film during stretching. In Fig. 1 , occurrence of elongation at break is shown by a vertical 
line. In curve® the occurrence is shown by a vertical line at an elongation of 380%. At this point, the oriented film was 
broken. In the case of the curve® the oriented film was not broken even by 5.5-fold stretching (450% elongation). 

The transparency of the cast sheets were also evaluated by the method described above. The results obtained 
are shown in Table 3. 

20 As shown in Fig, 1 and Table 3, a propylene-based resin (sample No. 1) has a high yield value, an unstable S-S 

cun/e, an Insufficient elongation and a low cold-stretchabllity. Blends of the propylene-based resin and a butene- 
1 -based resin (sample Nos. 2 and 3) have a somewhat improved but Insufficient cold-stretchability and a transparency 
significantly lower that of the propylene-based resin itself. On the other hand, a blend of the propylene-based resin, 
the butene-1 -based resin and a tackifier (sample No. 4) is excellent In both cold-stretchability and transparency and 

2S hence desirable. 

The same blend as used in sample No. 4 except that an ethylene-based resin is used as the base resin in place 
of the propylene-based resin has an insufficient elongation and a low cold-stretchability. 

From the above results, It can be seen that the composition comprising the propylene-based resin as the main 
constituent, the butene-1 -based resin and the hydrogenated petroleum resin has excellent cold-stretchability and trans- 
30 parency. 



Table 1 





Abbreviation Note (1) 


Resin Composition 


35 


A1 


Propylene-based random copolymer 
d: 0.90g/cm3 Tm: 136'»C, 
VSP: 130*»C, MFR:7 


40 


A2 


Ethylene-4-methylpentene-1-copolymer 

d: 0.92g/cm3 Tm: 122*C, 
VSP: 100°C, Ml: 2 


45 


81 


Butene-1 -ethylene copolymer 
(ethylene content: 6 wt%) 
d: 0.90g/cm3 Tm: lOO-'C, 
VSP: 70°C, Ml: 0.2 


SO 


CI 


Acyclic saturated hydrocarbon resin 
d: 1 .00 g/cm^. Mw: 820. 
Ring and ball softening point: 125*C, 
BrV: Ca. 3 


55 


Note (1): 

A 1: Chisso Polypro® FM-821. manufactured by Chisso Petrochemical Ltd. 

A 2: A liner low density polyethylene (sometimes hereinafter referred to as LLDPE, Ultzex® 2020L. manufactured 
by Mitsui Petrochemical Industries Ltd. 

8 1: Polybutene(g>-1 M8010. manufactured by Shell Chemical Co. 
C 1: Arkon® P-125, manufactured by Arakawa Chemical Co., Ltd. 
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Table 2 



Sample No. 


Mixing Proportion, 1% 


Shape of S-5 curve (See Fig. 1 ) 


A 1 


Bl 


C 1 


1 


100 






® 


2 


80 


20 






3 


70 


30 






4 


70 


20 


10 


© 


5 


A2 


B1 


C 1 


® 


70 


20 


10 



Sample No. 


Comprehensive 
rating of cold- 
stretchabillty 


Mixing Proportion, t% 


Transparency 


Initial stress 


Magnitude of 
yield value 


Stability of 
curve 


Elongation at 
break 


1 


X 


X 


X 


X 


A 


© 


2 


X 


X 


A 


X 


A 


X 


3 


A 


A 


A 


o 


A 


X 


4 


© 


O 


O 


o 


O 


© 


5 


X 


o 


o 


o 


X 


o 



Example Comparative Example 2 



The present example comparative example shows resins (A), (B) and (C) useful in the present invention and resins 
not useful therein, from the viewpoint of stretchability and transparency. 

The resins listed in Tables 4-1 , 4-2 and 4-3 were mixed In the following proportions: resin (A): 70wt%, resin (B): 
20 wt%, resin (C): 10 wt%. Using the resulting mixtures, cast sheets of 100 jim in thickness were produced in the same 
manner as in Example Comparative Example 1 . The cast sheets were subjected by the methods described above to 
measurement of transparency, and a stretching test by means of a biaxial-stretcher at two temperatures of 55°C and 
80*^0. The results obtained are shown in Table 5 together with the combinations of resins. The comprehensive rating 
of the stretchability at 55*^0 and that of the stretchability at SO'^C are shown in Table 5 according to the rating method 
described above. 

In addition, for simplifying conclusions based on the results of evaluating the stretchability at 55"C, the stretchability 
at SO'^C and the transparency, the comprehensive rating of all of them is also shown in Table 5, for supplementary 
explanation. The rating (symbol) shown in Table 5 was as follows: 

© ©in all of the items. 

O : O in one or more items, and ©in the other item(s). 

A: A in one or more items, and@or O in the other item(s). 
X: X in one or more items. 

Putting all of the results together, it can be seen that compositions using as resin (A) a resin consisting mainly of 
propylene (having 3 carbon atoms) units (sample Nos. 6 to 13) are excellent in both stretchability and transparency 
and hence are desirable. In particular, compositions using a random copolymer as resin (A) (sample Nos. 7, 8 and 12) 
have a low initial stress and are the most suitable for low-temperature stretching. On the other hand, compositions 
using a resin consisting mainly of ethylene (having 2 carbon atoms) units (sample No. 1 4) could be sufficiently stretched 
at 55°C but not at 80°G. Thus, these compositions were not satisfactory. A composition using a 4-methylpentene-1 
(having 6 carbon atoms) polymer (sample No. 15) was poor in stretchability and since it required a mixing and extruding 
temperature of 260°C or higher because of the high melting point of the 4-methylpentene-1 resin, a discolored mixture 
was obtained probably because other resins were decomposed. 

As to resin (B), compositions using a resin consisting mainly of butene-1 units (sample Nos. 7, 8, 12 and 13) are 
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excellent In both low-tennperature stretchability and transparency. In particular, compositions using a butene-1 -ethylene 
copolymer (sample Nos. 8 and 12) and compositions using a butene-1 -propylene copolymer (sample Nos. 7 and 13) 
are the most suitable for low-temperature stretching. 

As resin (C), there can be preferably used hydrogenated petroleum hydrocarbon resins (sample Nos. 7, 8, and 
13) and hydrogenated natural hydrocarbon resins (sample No. 12). As the natural hydrocarbon resins, terpene resins 
are preferable. When an atactic polypropylene is used (sample No. 19), the resulting mixed composition is poor in 
stretchability and a film made of the mixed composition is sticky. When a low-molecular-weight polyethylene (a poly- 
ethylene wax) is used (sample No. 21), only insufficient stretchability can be attained. Therefore, both of these resins 
are not desirable. 



10 

Table 4-1 





Abbreviation Note (2) 


Resin Composition 


75 


A3 


Propylene-ethylene copolymer 

d: 0.89 g/cm3 Tm: 150°C, VSR: 114°C, MFR: 8 




A4 


ProDVlsne-based ranriom mnnlvmpr 

d: 0.90 g/cm3 Tm: 135°C, VSP: 128°C. MFR: 5 


20 


A5 


Propylene-ethylene-butene-1 random copolymer (ethylene content: ca. 4 w% butene-1 

content: ca. 2 wt%) 

d: 0.90 g/cm^ Tm: 125°C, MFR: 8 




A6 


Propylene-based block copolymer 
d: 0.90 g/cm^, VSP: 145*C, MRF: 0.5 


25 


A7 


Propylene polymer 

d: 0.90 g/cm^ Tm: 162°C, VSP: 153°C, 
MRF: 5.0 


30 


AS 


Acid-modified propylene-based copolymer 
d: 0.89 g/cm^ Tm: 135°C, VSP; 112'C, 
MRF: 5.7 




A9 


Ethylene-vinyl acetate copolymer (vinyl acetate content: 1 0%) 
d: 0 93 g/cm3 Tm: 95'*C. VSP: 70'*C, 

MRF: 1.0 


35 


A10 


4-Methylpentene-1 polymer 

d: 0.84 g/cm3 

Tm: 235X, VSP: 145'»C, 


40 
45 


Note (2): 

A 3: Tafmer® XR106L manufactured by Mitsui Petrochemical Industries Ltd. 

A 4: Chisso Polypro® FK-841 , manufactured by Chisso Petrochemical Ltd. 

A 5: Novolen 3520LX, manufactured by BASF A. G. 

A 6: Chisso Polypro® F3020, manufactured by Chisso Petrochemical Ltd. 

A 7: Chisso Polypro® F5083, manufactured by Chisso Petrochemical Ltd. 

A 8: Admer® QF551 , manufactured by Mitsui Petrochemical Industries Ltd. 

A 9: Suntec® LD EF1010, manufactured by Asahi Chemical Industry Co., Ltd. 

A 10: Polymelhylpentene® TPX MX002, manufactured by Mitsui Petrochemical Industries Ltd. 



Table 4-2 



so 


Abbreviation Note (3) 


Resin Composition 




B2 


Butene-1 -ethylene copolymer 






(ethylene content: ca. 1 wt%) 






d: 0.91 g/cm3, Tm: IIS^'C, VSP: 102*^ 


55 




MFR: 2.0 




B3 


Butene-1 -propylene copolymer 

d: 0.90 g/cm^, Tm: 75'»C. VSP: 70^C, MFR: 4.0 
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Table 4-2 (continued) 





Abbreviation Note (3) 


Resin Composition 


f 
o 


B4 


Butene-1 polymer 

H- n Q9 n/rm3 Tm* ^OCY^C V^P- 11 fi®P 
o. u.c7^ g/cm , 1 m. von. i lu o, 

MFR: 1.8 


10 


B5 


Ethylene-propylene elastomer 
^rrupyiene conicni. ca. ex* wi/o) 
d: 0-88 g/cm3. VSP: SO'^C, MRF: 0.7 


D 0 


tinyienS'OCiene- 1 copolymer 

(octene-1 content: ca. 1 4 wt%) 

d: 0.91 g/cm3, Tm: 124'»C, VSP: 9rC, Ml: 3.3 


IS 


R T 
D / 


tinyiene-Duiene-i copolymer 

(butene content: ca. 1 5 wt7o) 

d: 0.91 g/cm3, Tm: 118°C, VSP: 84'^C, Ml: 1 






tinyiene-*nneinyipeniene copolymer ^Luunc^ 
d: 0.92 g/cm3. Tm: 122»C, VSP: 100'C, MRF: 2 


20 


B9 


Ethyl ene-vinyl acetate copolymer 

(vinyl acetate content: ca. 1 5 wt%) 

d: 0.94 g/cm^, Tm: 90»C, VSP: SS^C, Ml: 0.6 


25 


B10 


Ethylene-ethyl acrylate copolymer 

(EA content: ca. 15 wt%) 

d: 0.93 g/cm3, VSP: src. Ml: 1.5 


30 
35 


Note (3): 

B 2: Polybutene®-1 M8240, manufactured by Shell Chemical Co. 

B 3: Polybutene® copolymer M2481, manufactured by Mitsui Petrochemical Industries Ltd. 

B 4: Polybutene<g>-1 M0200, manufactured by Shell Chemical Co. 

B 5: Tafmer® P-0680, manufactured by l\/litsui Petrochemical Industries Ltd. 

B 6: A very low density polyethylene, ATTANE® 4004, manufactured by Dow Chemical Co. 

B 7: A very low density polyethylene, NUC FLX® 1137, manufactured by Union Carbide Corporation 

B 8: Ultzex® 2020L, manufactured by Mitsui Petrochemical Industries Ltd 

B 9: Evatate® HI Oil, manufactured by Sumitomo Chemical Co., Ltd. 

B 10: NUC copolymer EEA DPDJ-6182, manufactured by Nippon Unicar Co., Ltd. 



Table 4-3 



40 


Abbreviation Note (4) 


Resin Composition 




C2 


A cyclopentadiene-based hydrogenated petroleum resin 

d: 1.10 g/cm3 Mw: 600, Mn: 340, 

ring and ball softening point: 125'*C, BrV: 3 


45 


C3 


A hydrogenated resin of aromatic olefin polymer 

Mw: 890, Mn: 520, 

ring and ball softening point: 125'*C, 

BrV: 1 or less 


SO 


C4 


A hydrogenated resin of hydrocarbon monomer polymer 

Mw: 536; Mn: 388, 

ring and ball softening point: 94*'C, 

BrV: 1 or less 


ss 


C5 


A hydrogenated resin 
Mw: 300 

ring and ball softening point: 70'C, BrV: 60 
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Table 4-3 (contin ued) 





Abbreviation Note (4) 


Resin Composition 


s 


C6 


A hydrogenated terpene resin 
d: I.Og/cm^, Mw: 700 
ring and ball softening point: 125*C, 
BrV: 10 or less 


10 


C7 


A cyclopentadiene-based hydrogenated petroleum resin 

d: 1.1 g/cm3, Mw: 650. Mn: 390 

ring and ball softening point: 140'*c, BrV: 3 




C8 


An atactic polypropylene 

ring and ball softening point: 125-155*C 


IS 


C9 


A low-molecular-weight polyethylene 
d: 0.93 g/cm^, Mw: about 2000, 
dropping point; 118-128'*C 


20 
25 


Note (4): 

C 2: Escorez® E5320, manufactured by Tonex Company Ltd. (Exxon Corporation) 

C 3: Resin MBG36. manufactured by Rika Hercules Ltd. 

C 4: Regalrez® 1094, manufactured by Rika Hercules Ltd. 

C 5: Foral® AX, manufactured by Rika Hercules Ltd. 

C 6: Clearon® P-125. manufactured by Yasuhara Yushi Co., Ltd. 

C 7: Escorez® ECR356B, manufactured by Tonex Company Ltd. (Exxon Corporation) 

C 8: Vistaron®, manufactured by Chiba Finechemical Ltd. 

C 9: Hoechst-Wax® PE520, manufactured by Hoechst AG 



30 



35 



40 



45 



SO 
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10 



IS 



20 



3S 
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Example Comparative Example 3 

The present example comparative example shows preferable mixing proportions of resins from the comprehensive 
viewpoint of cold-stretch ability (55**C and 80°C), transparency and heat resistance. 

5 Using compositions prepared by mixing the resins listed in Table 1 and Tables 4-1 , 4-2 and 4-3 in the proportions 

shown in Table 6, a stretching test at 55°C and 80°C by means of a biaxial-stretcher and measurement of the trans- 
parency were carried out according to the same methods as in Example Comparative Example 2. The heat resistance 
was measured by the method described above. The test and the measurement were additionally carried out for the 
sample Nos. 1, 2, 3 and 4 described in Example Comparative Example 1. 

10 The results of the measurements of the above four items were summarized according to the rating methods de- 

scribed above and shown in Table 6 together with the mixing proportions employed for each composition. 

<Analysis of Example Comparative Example 3> 

IS The performance characteristics of the ternary blended compositions examined cannot be understood technically 

and systematically by reviewing the results shown in Table 6, as they are. Therefore, the present Inventor analyzed 
the contents of resins in each composition technically. 

First, the results of evaluation of the stretchability at SO'^C, stretchability at 55^C, transparency, and heat resistance 
carried out hereinabove were comprehensively rated. The rating (symbol) shown in Table 6 was as follows: 

20 

@ @in all of the items. 

O: O in one or more items, @ In the other item{s). 
A: A in one or more Items, (§)or O in other item(s). 
X: X in one or more items. 

25 

The results of the above comprehensive evaluation are also shown In Table 6. 

Thus, the present inventor tabulated the evaluation results by a unitary rating;® excellent, O: good, A: undesirable, 
X: inferior. On the basis of the unitary rating, the present inventor considered the relationship between the contents of 
resins in each composition and the performance characteristics expressed in terms of a plurality of evaluation results. 

30 For facilitating this analysis, there was used a regular-triangular diagram showing the proportions of components, 

in which the scale was as follows: at the upper vertex, the proportion of resin (A) was taken as 100 wt%; at the lower, 
left vertex, the proportion of resin (B) was taken as 100 wt%; and at the lower, right vertex, the proportion of resin (C) 
was taken as 1 00 wt%. The symbol of comprehensive rating of the performance characteristics of each ternary blended 
composition was plotted on coordinates corresponding to individual mixing ratios, whereby the relationship between 

35 the mixing proportions and the perfomnance characteristics was investigated. The regular-triangular diagram Is shown 
in Fig. 2. 

From this diagram, It can be seen that O symbols are distributed while being surrounded by x symbols and A 
symbols, and that®symbols are distributed inside the region bounded by the O symbols. It can also be seen that such 
distributions of the performance characteristics do not intermingle with each other but are present as separated regions. 
40 When the coordinates of a point corresponding to a resin (A) content of a wt%, a resin (B) content of b wt% and 

a resin (C) content of c wt% are specified by coordinates [a. b, c], the diagram can be separated into a region inside 
a trapezoid drawn by joining 4 points represented by coordinates [92, 5, 3], [50, 47, 3], [50, 25, 25] and [70, 5, 25], 
respectively, and a region outside the trapezoid. 

The present Inventor built up the hypothesis that the region inside the trapezoid is a useful range of mixing pro- 
45 portions for the ternary blended composition of the present invention, and the present Inventor compared this hypoth- 
eses with information obtained by experiments. Consequently, the boundary of the trapezoid can be said to be Important 
in recognizing an undesirable phenomenon due to composition. 

In detail, in a region where no resin (C) is contained, there is no resin acting as plasticlzer on the mixture of resin 

(A) and resin (B), so that the compatibility between these resins in a mixed composition Is bad. When used alone, the 
so resin (A) has a yield value and is poor in cold-stretchability. In the above region, a binary blend of the resins (A) and 

(B) has an insufficient transparency and is poor in cotd-stretchability because it has a yield value. 

In a region where no resin (B) is contained, the composition contains no flexible resin, and therefore the stress at 
the beginning of stretching is high and the composition is poor in cold-stretchability. 

On the other hand, in a region where the content of resin (A) is less than 50% by weight and the resin (A) is not a 
ss main constituent of the ternary blended composition, the composition does not contain a sufficient amount of a rigid 
constituent, so that it has a low heat resistance, an insufficient elongation at break in stretching at SO'C, and a poor 
stretchability. 

The meanings of the limits of mixing proportions of the resins are further clarified below. In the case of resin (C), 
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there is noted a group of samples corresponding to positions substantially on the line x-y shown In Fig. 2 (sample Nos. 

2, 23, 24, 4, 25, 26 and 27). in these sarnples, the content of resin (B) was fixed at 20wt%, and the mixing proportions 
of resin (A) and resin (C) were varied. First, there is compared a group of samples corresponding to positions on the 
line x-y In Fig. 2 on the low resin (C) content side (sample Nos. 2. 23, 24, 4 and 25). Fig. 3 shows the transparency 
5 (haze) of these compositions in relation to the content of resin (C). The figures in Fig. 3 are sample numbers. As is 
clear from Fig. 3, addition of a small amount of a resin (C) improved the transparency greatly. In the region where no 
resin (C) is contained, the stretchabllity, particularly at 55°C, is not sufficient. That is, It can be seen that the lower limit 
of the content of resin (C) is preferably 3 wt% or more, more preferably 5 wt% or more, and that when it is less than 3 
wt%, the transparency Is low. 

10 On the other hand, when there is compared a group of samples corresponding to positions on the x-y line in Fig. 
2 on the high resin (C) content side (sample Nos. 26 and 27), it can be seen from Table 6 that when the content of 
resin (C) is too high, the heat resistance is low. That Is, the upper limit of the content of resin (C) is preferably 25 wt% 
or less, more preferably 20 wt% or less. 

From the above, it can be seen that the content of resin (C) is preferably 3 to 25 wt%, more preferably 5 to 20 wt%. 

?5 Next, in the case of resin (A) and resin (B), there is noted a group of samples corresponding to positions of the v- 

w line shown in Fig. 2 (sample Nos. 28, 29, 30, 31, 4, 32, 33 and 34). In these samples, the content of resin (C) was 
fixed at 10 wt% and the mixing proportions of resins (A) and (B) were varied. First, there Is compared a group of samples 
on the side on which the content of resin (A) is high and the content of resin (B) is low (sample Nos. 28, 29 and 30). 
As shown in Table 6, a composition containing no resin (B) (sample No. 28) was poor in stretchabllity A composition 

20 having a content of resin (B) of 5 wt% (sample No. 29) had an improved stretchabllity. A composition having a content 
of resin (B) or 1 0 wt% (sample No. 30) had a good stretchabllity. That is. it can be seen that the lower limit of the content 
of resin (B) Is preferably 5 wt% or more, and more preferably 10 wt% or more, and that when the content of resin (B) 
is lower than 5 wt%, the stretchabllity Is not sufficient. 

On the other hand, there is compared a group of samples corresponding to positions on the v-w line in Fig. 2 on 

2S the side on which the content of resin (A) is low and the content of resin (B) high (sample Nos. 32, 33 and 34). As 
shown In Table 6, a composition having a content of resin (A) of 60 wt% (sample No. 32) was satisfactory, but a 
composition having a content of resin (A) of 50 wt% (sample No. 33) possessed somewhat deteriorated stretchabllity 
and heat resistance and a composition having a content of resin (A) of 40 wt% (sample No. 34) was poor In stretchabllity 
and heat resistance. That is, it can be seen that the lower limit of the content of resin (A) is preferably 50 wt% or more, 

30 and more preferably 60 wt% or more, and that when the content of resin (A) is less than 50 wt%, the stretchabllity and 
the heat resistance are not sufficient. 

Putting the above results together, it was judged that a composition obtained by employing mixing proportions in 
the range inside the trapezoid drawn by joining the points of the coordinates [92, 5, 3], [50, 47, 3], [50, 25, 25] and [70, 
5, 25], namely, a composition obtained by mixing resin (A) in a proportion of not more than 92 wt% and not less than 

3S 50 wt%, resin (B) in a proportion of not less than 47 wt% and not less than 5 wt%, and resin (C) in a proportion of not 
more than 25 wt% and not less than 3 wt% (the sum of the proportions: 100% by weight), is suitable for obtaining the 
objects of the present invention. 

In addition, while a composition in the range surrounded by the O symbols is considered excellent, a composition 
obtained by employing mixing proportions inside a trapezoid drawn by joining the points of the coordinates [85, 10, 5], 

40 [65, 35, 5], [60, 20. 20] and [70, 10, 20], namely a composition obtained by mixing resin (A) in a proportion of not more 
than 85 wt% and not less than 60 wt%, resin (B) in a proportion of not more than 35 wt% and not less than 10 wt%, 
and resin (C) in a proportion of not more than 20 wt% and not less than 5 wt% (the total of the proportions: 100% by 
weight), is more preferable. 

4S 
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Example Comparative Example 4 

The present example comparative example shows the excellent shrlnkability of the blend composition used in the 
present invention. 

s Biaxially oriented films of about 1 0 ^m in thickness were produced from each resin composition prepared by using 

the resins listed in Table 1 and Tables 4-1 , 4-2 and 4-3 in the mixing proportions described in Table 7. The production 
of the films was carried out in the same manner as in the measurement of heat resistance described above. In detail, 
a cast sheet of about 120^m in thickness was stretched by a factor of 3.5 x 3.5 at a predetermined temperature by 
means of a biaxial-stretcher, after which it was taken off and then used as a sample. The heat shrinkage percentages 
^0 at 75°C, 85**C and QS'^C of the oriented films were measured according to the method described above. The results 
obtained are summarized in Table 7. 

Sample Nos. 43, 44 and 45 were obtained by stretching blended compositions according to the present invention. 
Sample No. 46 was obtained by stretching a propylene-based random copolymer at a temperature at which its 
satisfactory stretching was possible. Sample No. 47 was obtained by stretching a propylene homopolymer at a tem- 
75 perature at which its satisfactory stretching was possible. 

Fig. 4 shows a graph showing the relationship between the heat shrinkage percentage of these samples and the 
treatment temperature. The figures in Fig. 4 show stretching temperatures. 

As is clear from the above, in the case of the oriented films obtained by the use of the blended compositions 
according to the present invention, a very high heat shrinkage percentage can be attained at a relatively low shrinking 
20 temperature. 
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Example 1 

55 

The present example shows what orientatbn the cold stretching specified In the present gives to a film, in terms 
of orientation release stress. 

As resin (A), there was used A4 (I.e., Chisso polypro® FK-841 , manufactured by Chisso Petrochemical LTD.), the 
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resin listed in Table 4-1 in Exannple Comparative Exannple 2. As resin (B), there was used Polybutene copolymer M3080 
[a butene-1 -propylene copolymer (d: 0.89, Tm: QB'^C, VSP: 74**C, Ml: 0.2)] manufactured by Mitsui Petrochemical 
industries Ltd. As resin (C), there was used Ct. the resin listed in Table 1 In Example Comparative Example 1 (i.e.. 
Arkon® P-125, manufactured by Arakawa Chemical Co.. Ltd.). These resins were mixed in the following proportions; 

s the resin (A): 75 wt%, the resin (B): 15 wt%, the resin (C): 10 wt%. The resulting mixture was pelletized. Using the 
blended resin thus obtained, a biaxially oriented film of about 10p.m in thickness was produced by biaxial stretching 
with a biaxial-stretcher in the same manner as in Example Comparative Example 4. The stretching was conducted at 
four temperatures of 55*C. 75®C, 85"C and 1 0O^C. The orientation release stress at four temperatures of the respective 
films thus obtained was measured by the method described above. Curves showing the production rate of orientation 

10 release stress at stretching temperatures of 55°C, 75'*C, 85°C and 100°C, respectively, were designated curves® 
® © and © respectively. The results obtained are shown in Fig. 5. 

In the case of curve © which was obtained when the stretching temperature was substantially the same as the 
measuring temperature of orientation release stress, an orientatbn release stress close to the maximum was produced 
substantially simultaneously with heating (within 1 second), and thereafter (for 10 minutes) the orientation release 

IS stress did not drop much, namely, the curve was substantially horizontal. On the other hand, in the cases of curve® 
and curve ©which were obtained when the stretching temperature was lower than the measuring temperature of 
orientation release stress, a maximum orientation release stress was produced substantially simultaneously with heat- 
ing (within 1 second) and the stress dropped immediately (in several seconds). In the case of curve ©which was 
obtained when the stretching temperature was higher than the measuring temperature of orientation release stress, 

20 the orientation release stress increased gradually and did not reach a maximum Immediately, i.e., within several sec- 
onds. 

Thus, when the composition used in the present invention is cold-stretched at a temperature lower than its melting 
point, the temperature employed for stretching the film can be known by measuring a cun^e showing the production 
rate of orientation release stress of the film after stretching. 

25 I n the present example, stretching was conducted at a constant temperature, but In Industrial production, stretching 

is often conducted while varying the stretching temperature. For example, biaxial stretching by a tubular film process 
is conducted with cooling with cold air or the like for stable formation of the bubble. In this case, it seems difficult to 
designate one temperature as the stretching temperature, but the orientation temperature defined above can be known 
by measuring the curve showing the productbn rate of the orientation release stress measured in the manner described 

30 above. 

Example Comparative Example 5 

The present example comparative example shows laminated films obtained by using, in an inner surface layer. 
3S the composition used in the present invention which is excellent in stretchabitity, transparency and heat resistance, 
and shows the excellent practical performance of the laminated films. 

In the present example comparative example, the following three methods were used for producing laminated films. 

©The extruding and stretching method disclosed in Jap. Pat. Appln. Kokai (LaidOpen) No. 64-500180 (corre- 
40 sponding to PCT WO 87/07880). In detail, a cylindrical laminate of resins was fomried by extrusion by a conventtonal 

method using a plurality of extruders and a circular laminating die; and cooled rapkily to give a cylindrical laminated 
tube. Then, the tube was folded and both outer surfaces of the folded tube were irradiated with an electron beam 
having a properly chosen penetration depth from a non-scanning electron beam Irradiation apparatus, whereby 
electron beam crosslinking was carried out from the outer surfaces of the tube. Since the electron beam gradually 
45 decreases as it proceeds inside the thickness of the tube, the third layer is hardly subjected to irradiation, but the 

outer layers including the first layer and the second layer generates crosslinking due to exposure to an appropriate 
amount of the electron beam. The cross-linked parison tube thus obtained was introduced into a heater, uniformly 
heated to a suitable temperature, and then subjected to biaxial stretching by a tubular film process to form a biaxially 
oriented film, which was then wound up. Thus, a five-layer oriented laminated tube having crosslinked outer sur- 
50 faces was produced. The irradiation was carried out with an electron beam at an accelerating voltage of 200 kv 

and a surface dose of 10 Mrad (100000 gray (Gy) from an Area-type electron beam irradiation apparatus manu- 
factured by Nissin-High Voltage Co., Ltd. 

® A method which comprises forming a cylindrical laminate of resins by extrusion by a conventional method by 
using a plurality of extruders and a circular laminating die, cooling the same rapidly to obtain a cylindrical laminated 
55 tube, and then subjecting the tube to the stretching described in Jap. Pat. Pub. No. 61 -4339. In detail, a cylindrical 

laminate of resins was formed by extrusbn using a plurality of extruders and a circular laminating die, and cooled 
rapidly to give a cylindrical laminated tube. The parison tube thus obtained was introduced into a heater, uniformly 
heated to a suitable temperature, and then subjected to biaxial cold stretching by a tubular film process using a 
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group of deflator rolls which were being driven. An oriented film was thus formed and then wound up, whereby an 

non-crossllnked 5-layer oriented laminated film was produced. 

©There was employed a method according to the extruding and stretchlng'method described in Jap. Pat. Appln. 
Kokai (Laid-open) No. 47-34565 (corresponding to U.S. Patent No. 3,741,253). The method employed was dif- 

5 ferent from the method of Jap. Pat. Appln. Kokai (Laid-Open) No. 47-34565 in that the electron beam crosslinking 

method disclosed in Jap. Pat. Appln. Kokai (Laid-Open) No. 64-500180 was employed in the former. That is, a 
non-scanning electron beam irradiation apparatus was used for electron beam irradiation, and both outer surfaces 
of a folded tube was irradiated with an electron beam having a properly chosen penetration depth, to carry out 
electron beam crosslinking from the outer surface of the tube. Care was taken not to irradiate the inner layer of 

10 the tube. In detail, a cylindrical laminate of resins was formed by extrusion by a conventional method using a 
plurality of extruders and a circular laminating die, and rapidly cooled to give a cylindrical laminated tube. Subse- 
quently, the tube was folded and then subjected to crosslinking by means of an electron beam having a penetration 
depth properly chosen so as to prevent the electron beam from reaching the inner layer of the tube, by using a 
non-scanning electron beam irradiation apparatus. The tube subjected to crosslinking was passed through a coat- 

is ing die to laminate a resin layer on the outer surface of the tube. Layers could be further laminated thereon by 

repeating this coating step. Then, the parison tube thus obtained was introduced into a heater, uniformly heated 
to a suitable temperature, and subjected to biaxial stretching by a tubular film process to form an oriented film, 
which was then wound up. Thus, 4-layer and 5-layer oriented laminated films having a crosslinked intermediate 
layer were produced. The irradiation was carried out with an electron beam at an accelerating voltage of 200 kv 

20 and a surface dose of 10 Mrad (100000 Gy) by means of an Area-type electron beam irradiation apparatus man- 

ufactured by Nissin-High Voltage Co. Ltd. 

The biaxially oriented laminated films having a lay-flat width of 450 mm listed in Tables 9-1, 9-2 and 9-3 were 
produced by the above three methodsQ]!(2)andQl respectively, by using the resins listed in Table 1, Tables 4-1, 4-2 

2S and 4-3 and Tables 8-1 and 8-2. Tables 9-1 , 9-2 and 9-3 show the combinations of layers of parison tubes produced 
by the respective methods, the operation for fomning each layer, the irradiated and crosslinked state and the resin 
composition of each layer, stretching conditions, biaxial-stretchability by a tubular film process (evaluated by the method 
described above), and the average thickness and the thickness nonuniformity (measured by the method described 
above) of each oriented film obtained. The termnology "neck temperature" In the "stretching conditions" section means 

30 the temperature of a parison tube in a part thereof immediately before expansion of the bubble in the transverse di- 
rection. In the "draw ratio" section, BUR (blow up ratio) denotes draw ratio in the transverse direction (TD), and DDR 
(draw down ratio) denotes draw ratb in the machine direction (MD). 

Sample Nos. 101, 102, 103, 105, 108, 109, 110 and 111 were obtained by using in an inner layer a ternary blended 
composition comprising a propylene-based resin as the base resin according to the present invention. In all of them, 

35 both the stretchability and the thickness uniformity were excellent. Sample Nos. 107 and 108 had an inner layer of a 
propylene-based resin alone. In both of them, the stretchability was low. In particular, a laminated film having a thick 
inner layer of the propylene-based resin (sample No. 107) could not be made into an oriented film. In the case of 
sample No. 1 08, a thin inner layer of the propylene-based resin was formed, whereby an oriented film coukJ be obtained. 
Sample No. 1 1 2 was obtained by using in its Inner layer a mixed composition of a propylene-based resin and a butene- 

40 1 -based resin as described in Jap. Pat. Appln. Kokai (Laid-Open) No. 60-79932 (corresponding to U.S. Patent No. 
4,619,859). In this sample, the stretchability is low and the thickness nonuniformity is high. Sample No. 11 3 was obtained 
by using in its inner layer a mixed composition of a propylene-based resin, a butene-1 -based resin and an atactic 
polypropylene as described in Jap. Pat. Appln. Kokai (Laid-Open) No. 47-34565 (corresponding to U.S. Patent No. 
3,741 ,253). In this sample, the stretchability is low and the thickness nonuniformity is serious. Therefore, said compo- 

45 sition is inferior to the composition of the present invention. 

Of the sample films described in Tables 9-1 , 9-2 and 9-3, the oriented films of sample Nos. 101 to 106 and 108 to 
111 were sealed by a conventional method, whereby bags were produced. The bags produced were of two kinds, 
namely, bottom seal bags having a wkdth of 450 mm and a length of 900 mm and side seal bags having a width of 
1 00mm and a length of 200 mm. For the sealing, a continuous bag making machine manufactured by Ozekl lornworks 

50 Ltd. was used. The conditions of heat sealing were as follows: the temperature of the top of sealing bar: 220*C, sealing 
time: 0.3 second. 

Beef suitable for roasting (about 7 kg) was vacuum-packaged using each produced bottom seal bag by a conven- 
tional method and then showered with warm water at 75**C to shrink the film, whereby chilled-beef packages were 
produced. As a vacuum packaging machine, FVM-4WII manufactured by Furukawa Mfg. Co., Ltd. was used. The 
ss conditions of impulse sealing were as follow: sealing voltage: 50 V, sealing time: 1.5 seconds, sealing temperature: 
120*C to 130''C. The sealing temperature was measured before the initiation of sealing and thereafter as occasion 
demanded by attaching Thermo Label® H manufactured by Nichiyu Giken Kogyo Co., Ltd. to a heater wire to confirm 
that the temperature was controlled within said range. As the warm water shower system, AK shrinker manufactured 
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by Asahi Chemical Industry Co., Ltd. was used. A hundred beef packages were produced for each sample film in the 
manner described above and then stored in a refrigerator at 0°C for 24 hours. Thereafter, packages which had under- 
gone leakage of vacuum were picked out of them and the percentage of leakage of vacuum was calculated. 

On the other hand, roast pork (about 200 g) was vacuum-packaged by the use of each side seal bag and immersed 
s in warm water at 90^*0 for 10 minutes for sterilization, whereby roast pork packages were produced. The same pack- 
aging machine as described above was used. A hundred roast pork packages were produced for each sample film in 
the manner described above, and then stored in a refrigerator at 5*C for 24 hours. Thereafter, packages which had 
undergone leakage of vacuum were picked out of them and the percentage of leakage of vacuum was calculated. 

The fraction defective, i.e., the percentage of leakage of vacuum, of the above two kinds of packages was rated. 
10 The results obtained are shown in Table 10 as "fraction non-defective". The rating (symbol) shown in Table 10 was as 
folbws: 

® A percentage of leakage of vacuum of less than 2%. 
O: A percentage of leakage of vacuum of less than 5% and not less than 2%. 
IS A: A percentage of leakage of vacuum of less than 1 0% and not less than 5%. 
X: A percentage of leakage of vacuum of less than 10%. 

In Table 10. there are summarized for the samples listed in Tables 9-1 , 9-2 and 9-3 the shrinkage percentage of 
the film (the heat shrinkage percentages at 75°C and 90**C of the whole laminated film), the shrinkage percentage of 

20 the inner layer (the heat shrinkage percentage at QO^C of the propylene-based resin layer), the transparency of the 
film after shrinkage, and the fraction non-defective of packages, which were measured according to the evaluation 
methods described above. The shrinkage percentage of the inner layer was measured by using as a test piece an 
inner-large-wide seal layer composed of the stretched product of the present inventbn which had been carefully peeled 
from an oriented laminated film while coating normal heptane thereon. 

25 Films obtained by using in an inner layer a ternary blended composition comprising a propylene-based resin as 

the base resin according to the present invention (sample Nos. 101, 102, 103, 105, 106, 109, 110 and 111) were 
excellent in shrinkage percentage and transparency, so that they made it possible to produce a tight, wrinkle-free and 
beautiful package and hardly caused trouble after packaging. On the other hand, a film obtained by using an ethylene- 
based copolymer in an Inner layer (No. 104) was poor in heat resistance and oil resistance of its seal portion, was apt 

30 to undergo peeling-off of its seal portion during boiling at 90*C, and had a high fraction defective. Sample No. 108 
having a thin inner layer of a propylene-based resin alone was also poor in heat resistance and oil resistance of its 
seal portion and had a high fraction defective. Furthermore, in the case of sample No. 108, the shrinkage percentage 
of the inner layer itself was low, and hence that of the whole laminated film was also low. More interestingly, since the 
heat shrinkage percentage of the inner layer composed of the propylene-based resin alone was lower than that of the 

35 whole laminated film, the inner layer could not conform to the shape of the whole laminated film during shrinkage, and 
therefore the inner layer became wavy during shrinkage, resulting in a greatly deterbrated transparency of the film 
after shrinkage. 

As described above, the laminated films obtained by using in an inner layer the ternary blended composition com- 
prising a propylene-based resin as the base resin according to the present invention, show only slight thickness non- 
40 uniformity because of their excellent stretchabllity. Since they can be cold-stretched, they have excellent low-temper- 
ature shrinkability, high transparency and sufficient heat resistance and oil resistance. Therefore, they are of great utility. 



Table 8-1 



Abbreviation Note (5) 


Resin Composition 


Acid-modified EVA 


Acid-modified ethylene-vinyl acetate copolymer 
d: 0.93 g/cm3, Tm: 90«C, VSP: 74*0. Ml: 2.0 


PVDG1 


Vinyl idene chloride- vinyl chloride copolymer 
(vinyl chloride content: 21 wt%) 
d: 1.68 g/cm^, Tm: 143'C. Mw: 98000, 
Mn: 41000 


PVDC2 


Vinyl idene chloride-methyl aery late 
(methyl acrylate content: 8.5 wt%) 
d: 1.68 g/cm3 Tm: 142*»C, MW: 110000, 
Mn: 50000 
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Table 8-1 (continued) 





Abbreviation Note (5) 


Resin Gompositbn = 




EVOH 


Ethylene-vinyl alcohol random copolymer 


5 




(ethylene content: 48 wt%) 






d: 1.12g/cm3 Tm: 160'»C, 






Ml: 6.4 


10 


Note (5): 

Acid-modified EVA: Admertg) VF500, manufactured by Mitsui Petrochemical Industries Ltd. 
PVDC1: VDC-VC Resin, Manufactured by Asahi Chemical Industry Co., Ltd. 
PVDC2: VDC-MA Resin, Manufactured by Asahi Chemical Industry Co., Ltd. 
EVOH: Eval® EP-G156, manufactured by Kuraray Co.. Ltd. 



Table 8-2 



20 



25 



30 



35 



Abbreviation 


Resin (A) 


Resin (B) 


Resin (C) 




Kind 


wt% 


Kind 


wt% 


Kind 


wt% 


ABC1* 


A1 


70 


B3 


20 


CI 


10 


ABC 2 


A4 


85 


81 


10 


C2 


5 


ABC 3 


A8 


80 


83 


10 


C2 


10 


ABC 4 


A1 


60 


B2 


30 


C8 


10 


AB 


A5 


70 


81 


30 






A 1 


A1 


100 










EVA1 


A9 


100 










EVA 2 






B9 


100 






VL1 . 






B6 


100 






VL2 






87 


100 






LL 


A2 


70 


85 


30 






EVA 


A1 


10 


89 


65 


C1 


10 


Blend 






85 


15 







* ABC 1 was obtained by adding erucic amide to the mixed composition in an amount of 0.2 wt% based on the weight of the mbced composition. 
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Example Comparative Example 6 

The present example comparative example shows the more excellent packaging suitability of laminated films hav- 
ing a crosslinked layer in addition to an inner layer of the stretched product of the present Invention as compared to 
conventional films. 

As typical examples of the laminated film having the stretched product of the present invention as an inner surface 
layer, three kinds of films produced in Example Comparative Example 5 were used as samples. That is, there were 
used sample No. 103 (a film having a crosslinked outer resin layer) listed in Table 9-1 , sample No. 106 (a film having 
no crosslinked layer) listed in Table 9-2. and sample No. 1 1 0 (a film having a crosslinked resin layer on the inner layer 
side) listed in Table 9-3. 

Two methods according to prior art are described betow. 

0The laminated film disclosed in Jap. Pat. Appln. Kokai (Laid-Open) No. 59-1 1 5844 (corresponding to U.S. Patent 
No. 4.501.780), namely, a laminated film having a crosslinked resin layer on the inner layer side and an inner 
surface layer formed of a propylene-ethylene random copolymer. For producing this film there was employed the 
extruding, crosslinklng and stretching method disclosed in Jap. Pat. Appln, Kokai (Laid-Open) No. 47-34565 (cor- 
responding to U.S. Patent No. 3,741 .253). 

©The laminated film disclosed in Jap. Pat. Appln. Kokai (Laid-Open) No. 58-11147 (corresponding to U.S. Patent 
No. 4,391,862), namely, a laminated film having a crosslinked resin layer on the inner layer side and an inner 
surface layer formed of a mixture of a propylene-ethylene copolymer and a butene-1 -ethylene copolymer. For 
producing this film, there was employed as In® the extruding, crosslinking and stretching method disclosed in 
Jap. Pat. Appln. Kokai (Laid-Open) No. 47-34565 (corresponding to U.S. Patent No. 3,741,253). 

In Table 11, films produced by these two methods are shown as sample Nos. 114 and 115. respectively. Table 11 
shows the combination of layers of a parison tube, the operation for forming each layer, the irradiated and crosslinked 
state of each layer, the resin composition of each layer, stretching conditions, biaxlal-stretchability by a tubular film 
process (evaluated according to the method described above), and the average thickness and the thickness nonuni- 
formlty of each oriented film obtained (evaluated according to the method described above). The terminology "neck 
temperature" in the "stretching conditions" section means the temperature of a parison tube at a part thereof immedi- 
ately before expansion of the bubble in the transverse direction. In the "draw ratio" section, BUR (blow up ratio) denotes 
draw ratio in the transverse direction (TD) and DDR (draw down ratio) denotes draw ratio In the machine direction (MD). 

In these two kinds of films, the stretchability was low and the thickness nonuniformity was great. Thus, these films 
were Inferior to the films obtained by the use of the composition according to the present invention. 

Bottom seal bags having a width of 450 mm and a length of 900 mm were produced by sealing (using a conventional 
method) the three kinds of films obtained according to the present invention, i.e., sample No. 103 (a film having a 
crosslinked outer resin layer) listed in Table 9-1, sample No. 106 (a film having no cross-linked layer) listed in Table 
9-2 and sample No. 11 0 (a film having a crosslinked resin layer on the inner layer side) listed In Table 9-3, and the two 
kinds of films obtained in accordance with prior art practice, i.e.. the two kinds of films listed in Table 11 . For the sealing, 
a continuous bag making machine manufactured by Ozeki Ironworks Ltd. was used. The conditions of heat sealing 
were as follows: the temperature of the top of a sealing bar: 260'C. sealing time: 0.3 second. 

Smoked ham (small goods, about 10 kg) was vacuum-packaged by the use of the bags to produce processed- 
meat packages. For the vacuum packaging, there was used a Cryovac® system (manufactured by Furukawa Mfg. Co., 
Ltd.). a rotary type vacuum packaging machine 8300-14. This packaging machine had five vacuum chambers, and 
one revolution of each chamber could give one vacuum package. The revolution rate was adjusted to 4 r.p.m. and the 
vacuum packaging was carried out at a rate of 20 packages per minute. The conditions of impulse sealing were as 
follows. The sealing time was 1 second and the vacuum packaging machine was used while adjusting the current for 
sealing so that the temperatures measured by attaching Thermo Label H manufactured by Nichiyu Giken Kogyo Co. 
to a heater wire should be 120" - 130°C, 130° - 140'*C, or140° - ISO'^C. 

The following working method was employed. The processed meat was first Inserted into the bags, and these bags 
were sent out one after another by means of a belt conveyor without removing wrinkles and trueing up the edges of 
the film at the mouth of each bag. A worker skilled in packaging set the bags in the packaging machine without help 
while tmeing up the edges of the film at the mouth of each bag. The above working conditions are severe and make 
the worker very busy Usually when vacuum packaging is carried out at a rate of 20 packages per minute, two or three 
workers are placed in a step before the step of setting the bags in a packaging machine, in order to true up the edges 
of the film at a part to be sealed, namely, at the mouth of each bag, without forming a wrinkle, and the worker who sets 
the bags in the packaging machine devotes himself to placing the bags at a suitable place for sealing. 

A hundred packages were produced for each sample, and the analysis of defective seals formed by the vacuum 
packaging machine and the evaluatfon of seals formed thereby were carried out by the methods described above and 
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defective packages were removed. Their defects were any of: seal elongation, seal break, pin-iioles and stick and 
none of the defects was folding. 

Subsequently, the packages were immersed in warm water at 90°C for 1 minutes to cause shrinkage, and stored 
in a refrigerator at O'C for 24 hours. Then, packages which had undergone leakage (leakage of vacuum) were picked 

5 out and the cause of the leakage was analyzed. In all of these packages, the cause of leakage was a defective seal 
formed by the vacuum packaging machine. In detail, it was found that the folding shown in Fig. 6 was caused in the 
seal formed by the vacuum packaging machine and that the folded portion was in a non-fused state. In these packages, 
no leakage was observed before the heat shrinkage. It is conjectured that the heat shrinkage resulted in serious de- 
formation of the film, and that the seal in the folded portion was opened by stress accompanying the deformation. 

10 These seal defects were put together and the suitability for sealing In each temperature range was judged therefrom 

for each sample. The rating (symbol) shown In Tables 12-1. 12-2, 12-3, 12-4 and 12-5 was as follows: 

(§) ©in all of the Items. 

O: O in one or more Items, andQin the other item(s). 

'5 A: A in one or more items; and®or O in the other items(s). 

X: X in one or more items. 

In addition, samples rated©or O In suitability for sealing were judged practicable, and the suitabilities for sealing 
in the three temperature ranges were put together and the width of sealing temperature range was judged. The rating 
20 shown in Tables 12-1, 12-2, 12-3, 12-4 and 12-5 was as follows: 

@ @or O in all of the three sealing temperature ranges. 

O: ©or O in two of the sealing temperature ranges, and A or x in the other sealing temperature range. 

A: ©or O in one of the sealing temperature ranges, and A or x in the other sealing temperature ranges. 

25 X: A or X in all the sealing temperature ranges. 

The results of the above judgments are summarized in Tables 12-1. 12-2, 12-3, 12-4 and 12-5. 
As is clear from these Tables, the films of samples Nos. 103, 106 and 110 of the present invention are preferable 
because they have a wide sealing temperature range in which certain vacuum packaging can be carried out even 

30 under severe working conditions. In particular, sample Nos. 103 and 110 having one or two crosslinked layers, respec- 
tively, are more preferred because they are free from seal elongation, seal break and pinholes. In addition, sample No. 
103 having a crosslinked outer resin layer is the most preferred because it is excellent in all of the sealing temperature 
ranges. This excellence is due to a synergistic effect of the following two facts. When the seal layer according to the 
present invention is used, a folded portion of the film which has been sealed is hardly opened even when the film is 

35 shrunk (the sealing properties of the folded portion are good). Since the film during sealing receives heat at the outer 
surface, a heat-resistant crosslinked layer has been provided as an outer resin layer which is to be heated at a higher 
temperature during sealing. 

On the other hand, when sample Nos. 114 and 115 produced in accordance with prior art practices are sealed at 
a low temperature, a folded portion thereof is difficult to seal, so that although it is fused before shrinkage, the folded 
40 portion is opened after shrinkage, resulting in loss of vacuum. When they are sealed at a high temperature, their non- 
crosslinked outer resin layer sticks to a sealing bar to be peeled off (stick), thus, their suitable sealing temperature 
range is narrow. Sample No. 115 was not desirable because the appearance of packages obtained by using it was 
whitish and lusterless. 
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Table 11 



Item \^ Sample No. 


114* 


115* 




Outer layer 
1st layer 
(coating) 


Al 

150 Mm 
Non- 

crosslinked 


Al 

150 ym 
Non- 

crosslinked 


Struc- 
ture of 


2nd layer 
(coating) 


PVDCl 
150 ym 

crosslinked 


PVDCl 
150 ym 
won— 

crosslinked 


parison 


3rd layer 
(co-extrusion) 


25 um 

Crosslinked 


70 ym 

Crosslinked 




Inner layer 
4th layer 
(co-extrusion) 


AX 

100 ym 
Substantial- 
ly non- 
crosslinked 


280 ym 
Substantial- 
ly non- 
crosslinked 




Total thickness 


600 ym 


600 ym 


Stretch- 
ing 

condi- 
tions 


Neck temperature 


95*^C 


90«C 


Draw ratio 
DDR X BUR 


3x4 


3x4 


Stretchability 


A 


A 


Average film thickness 


50 ym 


50 ym 


Uniformity of thickness 


A 


A 
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Note (6): 

Al: Chisso Polypro FM-821r a propylene-based 
random copolymer manufactured by Chisso 
Petrochemical Ltd. 

d: 0.90 g/cm3, Tm: 136*C, VSP: 130oc, MFR: 7 
AB2: a mixed composition of 70 wt% of resin Al and 

30 wt% of resin B2 mentioned below: 
B2: Polybutene-1 M8240/ a butene-l-ethylene 

copolymer (ethylene content: about 1 wt%) 

manufactured by Shell Chemical Co. 

d: 0.91 g/cm3, Tm: IIS^C, VSP: 102<'C, MFR: 2.0 
EVA2: Evatate® HlOll, an ethylene-vinyl acetate 

copolymer (vinyl acetate content: about 15 

wt%) manufactured by Sumitomo Chemical Co., 

Ltd. 

d: 0.94 g/cm3, Tm: 90^C, VSP: 68»C, MI: 0.6 
EVA3: Evatate® D2011, an ethylene-vinyl acetate 

copolymer (vinyl acetate content: about 5 wt%) 

manufactured by Sumitomo Chemical Co./ Ltd. 

d: 0.92 g/cm3, Tm: 104<*C, VSP: 83»Cr MIz 2.0 
DVDCl: VDC-VC Resin, a vinylidene chloride-vinyl 

chloride copolymer (vinyl chloride content: 21 

wt%) manufactured by Asahi Chemical Industry 

Co., Ltd. 

d: 1.68 g/cm3, Tm: 142«C, Mw: 110000, 
Mn: 50000 
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Sample No. 103 



Seal defect 

Sealing - — 
temperature 


Seal break 
seal 

elongation 
pinholes 


Stick 


Folding 


Suitability 
for sealing 


120 - laO'C 


© 


o 


© 


© 


130 - 140»C 


© 


o 


© 


© 


140 - 150«»C 


© 


© 


© 


© 


Width of sealing temperature range 


© 



Table 12-2 



Sample No. 106 



Seal defect 

Sealing — — 
temperature 


Seal break 
seal 

elongation 

pinholes 


Stick 


Folding 


Suitability 
for sealing 


120 - lao'c 


O 


© 


@ 


O 


130 - 140»C 


O 


O 


@ 


o 


140 - 150»C 


A 


A 


© 


A 


Width of sealing temperature range 


o 
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Table 12-3 



Sample No. 110 



Seal defect 

Sealing' 

temperature 


Seal break 
seal 

elongation 
pinholes 


Stick 


Folding 


Suitability 
for sealing 


120 - 130»C 


0 


© 


@ 


© 


130 - 140»C 


@ 


O 


© 


O 


140 - 150'C 


© 


A 


O 


A 


Width of sealing temperature range 


o 



Table 12-4 



Sample No. 114 



Seal defect 

SealTng 
temperature 


Seal break 
seal 

elongation 
pinholes 


Stick 


Folding 


Suitability 
for sealing 


120 - 130'C 


© 


© 


X 


X 


130 - 140«C 


© 


O 


A 


A 


140 - 150»C 


0 


A 


0 


A 


Width of sealing temperature range 


X 
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Table 12-5 



Sample No. 115 



10 


Seal defect 

Sealing"" — — 
temperature 


Seal break 
seal 

elongation 
pinholes 


stick 


Folding 


Suitability 
for sealing 


IS 


120 - 130«C 


O 


© 


A 


A 




130 - 140*C 


0 


0 


O 


O 


20 


140 - 150«»C 


© 


A 


© 


A 




Width of sealing temperature range 


A 



2S 

The propylene-based resin composition used in the present invention is excellent in cold-stretchabilrty during pro- 
duction of the stretched product of the present invention and easy to stretch, and hence it is useful for producing the 
stretched product efficiently. A film obtained by using said composition is excellent in thickness precision, shrinkability, 
heat resistance and transparency. Therefore, use of an oriented film comprising the stretched product of the present 

30 invention pemriits production of wrinkle-free, tight and beautiful packages by shrink packaging at a low shrinking tem- 
perature, and is markedly effective in reducing defective packaging and improving high-speed processing. In addition, 
a barrier multilayer shrinkable film having said stretched product as its inner layer is well worth using for shrink packaging 
for the purpose of sterilizing shapeless oil-containing food by boiling and storing for a long period of time. Moreover, 
a barrier multilayer shrinkable film having said stretched product as its inner layer and having a crosslinked layer is 

3S more excellently suited for practical packaging. 



Claims 



Claims for the following Contracting States : DE, GB, FR, NL, IT, BE 

1. A product comprising a propylene-based resin composition which is a mixture of 

(A) 50 to 92 % by weight of a polymer comprising more than 50 % by weight of propylene units. 

(B) 5 to 47 % by weight of a butene-1 copolymer comprising more than 50 % by weight of butene-1 units, or 
nrKxJified products thereof, said butene-1 copolymer being a copolymer of butene-1 and at least one monomer 
selected from the group consisting of ethylene and of a-olefins having 3 or 5 to 18 carbon atoms, and having 
a crystalline melting point of from 70°C to 125°C and a melt flow rate of from 0.1 g/10 minutes to 10 g/10 
minutes, and, 

(C) 3 to 25 % by weight of a tackifier, the sum of the proportrans being 100 % by weight, said product being 
stretched at a temperature of from 30 ®C to 100 •C. 

2. A monolayer oriented film which is a cold-stretched film of the propylene-based resin composition set forth in Claim 
55 1. 

3. A laminated oriented film comprising at least one cold-stretched layer of the propylene-based resin composilbn 
set forth in Claim 1. 
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4. A laminated oriented film according to Claim 3, wherein the thicltness of the layer comprising the propylene43ased 
resin composition is 10 % or more of the thickness of the laminated oriented film. 

5. A laminated oriented film according to Claim 3 which is cold-stretched and comprises a core layer formed of a 
s resin having gas barrier properties, at least one outer resin layer and an inner layer formed of a resin having sealing 

properties, said resin having sealing properties comprising the propylene-based resin composition set forth in 
Claim 1. 

6. A laminated oriented film according to Claim 5, wherein at least one layer other than the layer of the resin having 
10 sealing properties is crossi inked. 

7. A laminated oriented film according to Claim 5, which has at least one crosslinked outer resin layer. 

8. A process for producing a stretched product which comprises cold-stretching the propylene-based resin compo- 
is sition set forth in Claim 1 at a temperature of lower than 100 *C and not lower than 30 ''C. 

Claims for the following Contracting State : ES 

20 1 . A process for producing a stretched product comprising cold-stretching a propylene-based resin composition at a 
temperature of from 30 *C to 100 "C, wherein said composition is a mixture of 

(A) 50 to 92 % by weight of a polymer comprising more than 50 % by weight of propylene units, 

(B) 5 to 47 % by weight of a butene-1 copolymer comprising more than 50 % by weight of butene-1 units, or 
25 modified products thereof, said butene-1 copolymer being a copolymer of butene-1 and at least one monomer 

selected from the group consisting of ethylene and of a-olefins having 3 or 5 to 18 carbon atoms, and having 
a crystalline melting point of from 70°C to 125°C and a melt flow rate of from 0.1 g/10 minutes to 10 g/10 
minutes, and, 

(C) 3 to 25 % by weight of a tackifier, the sum of the proportions being 100 % by weight. 

30 

2. A monolayer oriented film which is a cold-stretched film produced according to Claim 1 . 

3. A laminated oriented film comprising at least one coid-stretched layer of the propylene-based resin composition 
produced according to Claim 1 . 

35 

4. A laminated oriented film according to Claim 3, wherein the thickness of the layer comprising the propylene-based 
resin composition is 10 % or more of the thickness of the laminated oriented film. 

5. A laminated oriented film according to Claim 3 which is cold-stretched and comprises a core layer formed of a 
40 resin having gas barrier properties, at least one outer resin layer and an inner layer formed of a resin having sealing 

properties, said resin layer having sealing properties comprising the product as produced according to Claim 1 . 

6. A laminated oriented film according to Claim 5, wherein at least one layer other than the layer of the resin having 
sealing properties is crosslinked. 

45 

7. A laminated oriented film according to Claim 5, which has at least one crosslinked outer resin layer. 
Patentanspruche 

Patentanspruche f ur folgende Vertragsstaaten : DE, GB, FR, NL, IT, BE 

1. Produkt, welches eine Harzzusammensetzung auf der Grundlage von Propylen umfaBt, welche ein Gemisch ist 

55 aus: 

(A) 50 bis 92 Gew.-% eines Polymeren, welches mehr als 50 Gew.-% Propyleneinheiten umfaBt, 

(B) 5 bis 47 Gew.-% eines Buten-1-Copolymeren, welches mehr als 50 Gew.-% Buten-1-Einheiten Oder Mo- 
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difizlerungsprodukte davon umfaBt, wobei das Buten-1-Copolymere ein Copolymeres aus Buten-1 und min- 
destens einem Monomeren 1st, welches aus der aus Elhylen und a-Otefinen mit 3 oder 5 bis 18 Kohlenstoff- 
atomen bestehenden Gruppe ausgewahit 1st. und einen Krlstalfschmelzpunkt von 70°C bis 125'*C und eine 
SchmelzflieGrate von 0.1 g/10 min. bis 10 g/10 min. aufweist. und 

(C) 3 bis 25 Gew.-% eines Klebrigmachers. wobei die Summe der Anteile 1 00 Gew.-% betragt und das Produkt 
bei einer Temperatur von 30"C bis 100*C verstreckl ist. 

2. Einlaglge orientlerte Folie, welche eine kaltverstreckte Folie aus der Harzzusammensetzung auf der Grundlage 
von Propylen gemaB Anspruch 1 ist. 

3. Laminierte, orientierte Folie, welche mindestens eine kaltverstrecl<te Schlcht eIner Harzzusammensetzung auf der 
Grundlage von Propylen gema3 Anspruch 1 umfaOt. 

4. Laminierte, orientierte Folie gemaO Anspruch 3, worin die Dicke der Schicht, welche die Harzzusammensetzung 
auf der Grundlage von Propylen umfaBt. 10 % oder mehr der Dicke der laminierten, orientierten Folie betragt. 

5. Laminierte, orientierte Folie gema3 Anspruch 3, welche kaltverstreckt 1st und eine Kernschicht, welche aus einem 
Harz mit Gasbarriere-Eigenschaften gebildet ist, mindestens eine au3ere Harzschicht und eine innere Schicht, 
welche aus einem Harz mit Siegelungseigenschaften gebildet ist, umfaBt, wobei das Harz mit den Siegelungsei- 
genschaften die Harzzusammensetzung auf der Grundlage von Propylen gemaB Anspruch 1 umfaBt. 

6. Laminierte, orientierte Folie gemaB Anspruch 5, worin mindestens eine Schicht, die nicht die Schicht des Harzes 
mit den Siegelungseigenschaften ist, vernetzt ist. 

7. Laminierte, orientierte Folie gemaB Anspruch 5, welche mindestens eine vernetzte auBere Harzschicht aufweist. 

8. Verfahren zur Herstellung eines verstreckten Produkts, welches das Kaltverstrecken der Harzzusammensetzung 
auf der Grundlage von Propylen gemaB Anspruch 1 bei einer Temperatur niedriger als lOO'^C und nicht niedrlger 
als 30*^0 umfaBt. 



Patentanspruche fur folgenden Vertragsstaat : ES 

1. Verfahren zur Herstellung eines verstreckten Produkts, welchesdas Kaltverstrecken einer Harzzusammensetzung 
auf der Grundlage von Propylen bei einer Temperatur von 30*0 bis 100^*0 umfaBt, wobei die Zusammensetzung 
ein Gemisch ist aus: 

(A) 50 bis 92 Gew.-% eines Polymeren, welches mehr als 50 Gew.-% Propyleneinheiten umfaBt, 

(B) 5 bis 47 Gew.-% eines Buten-1 -Copolymeren, welches mehr als 50 Gew.-% Buten-1 -Einheiten Oder Mo- 
difizierungsprodukte davon umfaBt, wobei das Buten-1 -Copolymere ein Copolymeres aus Buten-1 und min- 
destens einem Monomeren ist, welches aus der aus Ethylen und a-Olefinen mit 3 oder 5 bis 18 Kohlenstoff- 
atomen bestehenden Gruppe ausgewahit ist, und einen Kristallschmelzpunkt von 70*0 bis 125'G und eine 
SchmelzflieBrate von 0,1 g/10 min. bis 10 g/10 min. aufweist, und 

(C) 3 bis 25 Gew.-% eines Klebrigmachers, wobei die Summe der Anteile 100 Gew.-% betragt. 

2. Einlagige orientierte Folie, welche eine gemaB Anspruch 1 hergestellte kaltverstreckte Folie ist. 

3. Laminierte, orientierte Folie, welche mindestens eine kaltverstreckte Schicht aus der gemaB Anspruch 1 herge- 
stellten Harzzusammensetzung auf der Grundlage von Propylen umfaBt. 

4. Laminierte, orientierte Folie gemaB Anspruch 3, worin die Dicke der Schicht. welche die Harzzusammensetzung 
auf der Grundlage von Propylen umfaBt, 10 % oder mehr der Dteke der laminierten, orientierten Folie ist. 

5. Laminierte, orientierte Folie gemaB Anspruch 3, welche kaltverstreckt ist und eine Kernschicht, die aus einem 
Harz mit Gasbarriere-Eigenschaften gebildet ist. mindestens eine auBere Harzschicht und eine innere Schicht. 
die aus einem Harz mit Siegelungseigenschaften gebildet ist, umfaBt. wobei die Harzschbht mit den Siegelungs- 
eigenschaften das gemaB Anspruch 1 hergestellte Produkt umfaBt. 
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6. Laminierte, orientierle Folie gemaf3 Anspruch 5, worin mindestens eine Schicht, die nicht die Schicht des Harzes 
mit den Versiegelungselgenschaften ist, yemetzt is^^ 

7. Laminierte, orientierte Folie gemaB Anspruch 5, welche mindestens eine vernetzte au3ere Harzschicht aufweist. 

5 

Revendicatlons 



10 Revendicatlons pour les Etats contractants sulvants : DE, GB, FR, NL, IT, BE 

1. Produit comprenant une composition de resine k base de propylene qui est un melange de : 

A) 50 k 92% en poids d'un polym^re comprenant plus de 50% en poids de motifs de propylene, 
IS B) 5 a 47% en poids d'un copolymere de butene-1 comprenant plus de 50% en poids de motifs de butene-1 

ou de i'un de ses prodults modifies, le copolymere de butdne-1 dtant un copolymdre de but^ne-l et d'au moins 

un monomers cholsl dans le groupe consistent en I'^thyldne et en a-ol6flnes ayant 3 ou 5 18 atomes de 
carbone et ayant un point de fusion cristalline de 70°C k 1 25°C et un d6blt k I'^tat fondu de 0,1 g par 1 0 minute 
a 10g par 10 minute et 

20 C)3k 25% en poids d'un agent collant, la somme des proportions 6tant de 100% en poids, ce produit 6tant 

6tir6 k une temperature de 30'C k 100'C. 

2. Pellicule monocouche orientee, qui est une pelllcule etiree a froid de la composition de resine a base de propylene 
de la revendicatlon 1 . 

25 

3. Pellicule stratifi^e orientee, comprenant au moins une couche dtir^e a froid de la composition de resine k base 
de propylene de la revendicatlon 1 . 

4. Pellicule stratifiee orientee suivant la revendicatlon 3, dans laquelle Tepaisseur de la couche comprenant la com- 
30 position de resine a base de propylene represente 10% ou plus de 10% de Tepaisseur de la pellicule stratifiee 

orientee. 

5. Pellicule stratifiee orientee suivant la revendicatlon 3, qui est etiree a froid et qui comprend une couche d'ame 
formde d'une r6sine ayant des propri6t6s de barri^re au gaz, au moins une couche ext6rleure de rdsine et une 

36 couche interieure formee d'une resine ayant des proprietes d'etancheite, cette resine ayant des proprletes d'etan- 

ch^ltd comprenant la composftion de resine k base de propylene de la revendicatlon 1 . 

6. Pellicule stratifiee orientee suivant la revendicatlon 5, dans laquelle au moins une couche autre que la couche de 
la rdsine ayant des proprietes d'etancheite est reticuiee. 

40 

7. Pellicule stratifiee orientee suivant la revendicatlon 5, qui a au moins une couche exterieure de resine reticuiee. 

8. Precede de preparation d'un produit etire et qui conslste a etirer k froid la composition de resine k base de propylene 
de la revendicatlon 1 k une temperature interieure k 100°C et non interieure k 30°C . 

45 

Revendicatlons pour i'Etat contractant suivant : ES 

1. Precede de preparation d'un produit etire, qui consiste a etirer a froid une composition de resine k base de pro- 
so pylene a une temperature de 30°C a 100^*0, cette composition etant un melange de : 

A) 50 a 92% en poids d'un polymere comprenant plus de 50% en poids de motifs de propylene, 

B) 5 ^ 47% en poids d'un copolymere de butene-1 comprenant plus de 50% en poids de motifs de butene-1 
vu de run de ses prodults modifies, le copolymere de butene-1 etant un copolymere de butene-1 et d'au moins 

55 un monomere choisi dans le groupe consistant en I'ethylene et en a-oieflnes ayant 3 ou 5 a 18 atomes de 

carbone et ayant un point de fusion cristalline de 70°C k 1 25°C et un debit k I'etat fondu de 0,1 g par 1 0 minute 
a 10g par 10 minute et 

C) 3 ^ 25% en poids d'un agent collant, ta somme des proportions etant de 100% en poids, ce produit etant 
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^tir^ k une temperature de 30''C k 100^0. 

Pellicule monocouche orientee, qui est une pellicule 6\\t§e k froid pr^par^e suivant la revendication 1. 

Pellicule stratifide orientde, comprenant au moins une couche ^tir^e k froid de la composition de rdsine k base 
de propylene pr6par6e suivant la revendication 1. 

Pellicule stratifiee orientee suivant la revendication 3, dans laquelle I'epaisseur de la couche comprenant la com- 
position de r^sine k base de propylene repr^sente 10% ou plus de 10% de T^paisseur de la pellicule stratifiee 
orientee. 

Pellicule stratifiee orientee suivant la revendication 3, qui est etiree a froid et qui comprend une couche d'ame 
formee d'une rdsine ayant des proprl6t6s de barri^re au gaz, au moins une couche ext6rieure de resine et une 
couche intdrieure formee d'une resine ayant des proprietes d'etancheite. cette resine ayant des proprietes d'etan- 
cheite comprenant la composition de resine k base de propylene telle que preparee suivant la revendication 1 . 

Pellicule stratifiee orientee suivant la revendication 5, dans laquelle au moins une couche autre que la couche de 
la resine ayant des proprietes d'etancheite est reticuiee. 

Pellicule stratifiee orientee suivant la revendication 5, qui a au moins une couche exterieure de resine reticuiee. 
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